.:^^& 



im 




\D^'S'>^. 



imii^^i 



3^ 



[Kiiteioa at the Post Office of New Vnrk, N. Y., as Secoml Class Matter. Copyrigliteil, ISi", by Munii & Co.] 



l^T^UJiL^^CT 



A WEEKLY JOUMAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES. 



Vol, 1.V11.— .Mo. 21. I 

[new series.] J 



NEW YOEK, NOVEMBER 19, 1887. 



[13.00 per Year. 




, Dolphin— dia patch b«at. 3. Atlanta— steel cruiser, sloop ot war d Chicago— «teel cmibCr, frigiite of wur. 4. Charleston— twin screw steel cruiser. 5. llaltimoro— the largest Stee! cmisur, 

6. D> namite ciuiset 7. Torpedo tiont Stiletto. 

OUE Nlf\Y NAVY-TYPES OF VESSELS NOW FINISHED AND BUILDING- [See page 334.] 



© 1 887 SCIENTIFIC AMERICAN, INC. 



320 



^mntxiu ^mttUm. 



[November 19, 1887. 




KST-A.BIjISH:e:13 1845, 



MUNN & CO., Editors and Proprietors. 

PUBLISHED WEEKLY AT 

No. 361 BROADWAY, NEW YORK. 



O. D. MUNN. 



A. E. BEACH. 



TERmS FOR THE SCIENTIFIC AITIERICAN. 

One copy, one year, for the U. S. or Canada S3 OO 

One copy, six months, for the U. S. or Canada 1 50 

Onecopy, one year, to any foreitrn country helontring to Postal Union, 4 00 

Uemit by postal or express money order. 

Australia and New Zealand*— Those who desire to receive the 
Scientific American, for a httle over one year, may remit £1 in current 
Colonial bank notes. Address 

MUNN & CO., 3C1 Broadway, corner of Franklin Street, New York. 
Tlie Scientific American Supplement 
ts a distinct paper from the Scientific American. THE SUPPLEMENT 
is issued weekly. Every number contains 16 octavo pages, uniform in size 
with Scientific American. Terms of subscription for Supplement, 
*5.0(l a year, for U. 8. and Canada. $6.00 a year to foreign countries belong- 
ints to the Postal Union. Sinele copies, lU cents. Sold by all newsdealers 
throughout the country. 

(^ninbloiMl Kates.— The Scientific American and Supplement 
will be sent tor one year, to any address in U. S. or Canada, on receipt of 
seven doUars. 

The safest way to remit ia by draft, postal order, express money order, or 
registered letter. 

Australia and New Zealand.— The Scientific American and 
Supplement will be sent for a little over one year on receipt of £2 cur- 
rent rolnnial bank notes. 
Address MUNN &CO.,36l Broadway, corner of Franklin Street, New York. 

Scientific American Export Edition. 

The Scientific American Export Edition is a large and splendid peri- 
odical, issued once a month. Each number contains about one hundred 
large quarto pages, profusely illustrated, embracing : (1) Most of the plates 
and pages-of the four preceding weekly issues of the Scientific Ameri- 
can, with its splendid engravings and valuable information. (2) Com- 
mercial, trade, and manufacturing announcements of leading houses. 
Terms for Kxport Kdition. $5.00 a year, sent prepaid to any part of the 
world. Single copies, 50 cents, t^^ Manufacturers and trthers who desire 
to secure foreign trade may have large and handsomely displayed an- 
nouncements published in this edition at a very moderate cost. 
Address MUNN & CO., .%l Broadway, corner of Franklin Street, New York. 



NEW YORK, SATURDAY, NOVEMBER 19, 1887. 



Contents. 

{Illustrated articles are marked with an asterisk.) 



Alaska as a mining region 320 

Ants and their ways 325 

Ballot box, New Jersey* 326 

Batteries, improvements In 322 

Battery, secondary, new 8^ 

BehrinKSea, do weowD? a« 

Bird life In Texas, notes on 3^5 

Business and personal Ail 

Calico printing, new invention in S24 
Clock, isochronal. Con ant 'a*.. 326, 327 

Colors, complementary, 330 

Correspondence 325 

Crematory, garbage, Chicago to 

havea 324 

Drawings for process work 325 

Electrolytic inlaid work 329 

Elevators, grain, improved con- 
struction of* 322 

Fluorine, isolation of 328 

Oeese, wild, in Dakota 327 

Gun, dynamite, Zalioski 325 

Gun, vacuum. Otto Von Gue- 

-jTl^Urala? .___.-^„__.-326 

Industrial properly, Tmerna- 
tional union for the protec- 
tion of ..320 

Inventions, agricultural 3S1 

Inventions, engineering 311 

Inventions, index of ;W1 

Iron, to color blue — 321 

Locomotive, compreaBed air, for 
underground haulage* 323 



Magic lantern slides, photo- 
graphic, how to copy 32ti 

Maneuvers at Newport, R. 1 320 

Mosquito bites 325 

Navy, new, our* 319, 324 

Ore jigger, improved* .- 322 

Ostriches 327 

Paper, Are and water proof 324 

Pegging jack, shoemaker's*. ..... S23 

Phonograph, Edison's improved 328 

Photoirraphic notes 321 

Phylloxera, destruction of 328 

Rifle, British army 325 

Saw, circular, invention of 320 

Shell, large, forthe dynamite gun S23 

Signal, railroad, improved* 3% 

Spectrum analysis, Kirchhoff and 321 

Speed indicatorj pneumatic* .329 

Steam heatinpr tor railway cars. . 330 
Surgery, ophthalmic, of the 
present century, crowning 
acbievetaentof 321 

Trees and soils 323 

Vermin exterminator, improved*323 

Violin tuning peg, improved* 322 

Volcano of Kluchi or Kluchefs- 

kaya* 329 

Watch, non-magnetic, Geneva.. 320 

Water jeL, the 325 

Well, petroleum, remarkable.... 824 



TABLE OF CONTENTS OP 

SCIENTIFIC AMERICAN SUPPLEMENT 

For tbe Week Ending November 19, 1887. 

Price 10 cents. For ealc by all newsdealers. 

PAOK 

I. ARCHITECTURE.— Bristol Cathedral.— The historyanddescription 9S04 

of jthls ancient buiidinK* with larfse illusttation.— 1 illustration 

II. BIOGRAPHY.— Oliver Evans and the Steam Enuine.- The work of 
this early pioneer, hitherto but sliebtly recognized at his true worth 

as an inventor ii896 

III. CHEMIST RY.-The Chemistry of the Cotton Fiber.— By Dr. BOW- 
MAN.— An interesting investigation, showing the variations in com- 
position in different cottons 9J109 

Synthesis of Styrolene 9910 

Notes on Saccharin 9910 

-A-l.ukel on,l a.lusium*lKe- _ ...t»^ .WHO 

IV. ENGINEERING.- Auguste's Endless Stone Saw.— A valuable im- 

ftroveraent, introducing the principle of the band saw, and produc- 
ng a horizontal cut.— ID illustrations.... 9896 

V. ELECTRICITY.- A Current Meter.— The Jehl & Rupp meter for 
electricity described.- 1 illustration 9903 

Mix & Genest's Microphone Telephone.— The new telephone re- 
cently adopted by the imperial post ofBce department of Germany. 
—3 illustrations 9902 

Storage Batteries for Electric Locomotion.— By A. Reckenzaun. 
— A valuable paper on this subject, .giving historical facts and 
working figures of expense, etc — 9903 

The Telemeter System.— By R. F. Upton. —The system of C. L. 
Clarke, of New York, as described before the British Association. 
—A valuable tribute to an American inventor.— 1 illustration 9900 

VI. MBTA1.,LURGY.— The Newbery-Vautin Chlorination Process - 
A new process of extracting gold from its ores, with details of the 
management of the process and apparatus.- 1 illustration 990? 

VII. MISCELLANEOUS.- AGiganticLoad of Lumber.— The largest 
barge load of lumber ever shipped.— The barge Wahnapitae and her 
appearance as loaded at Duluth.— 1 illustration 9907 

Apparatus for Exercising the Muscles. — An appliance for use by 
Invalids requiring to exercise atropbied limbs.— I illustration 9908 

Practical Education.— A plea for the support of manual training 
schools 9S06 

Waves.- The sub.1ect of ocean waves fully treated. — An interest- 
ing resume of our preseiit knowledge of this phenomenon of fluids.. 9906 
VIl(. NAVAL ENGINEERING.- The New Spanish Armored Cruiser 
Reina Begente.— illustration and full description of thisrecentad- 
dition to theSpanish navy.— 1 illustration 9895 

The Spanish Torpedo Boat Azor.— Illustration and note of speed, 
etc., of this new vessel.— 1 illustration 9895 

IX. OPHTHALMOLOGY.— The Bull Optometer.— An apparatus for 
testing the eyesight.- The invention of Dr. George J. Bull.— 3 illus- 
trations 9908 

X. SANITATION AND HYGIENE.— The Sanitation of Town8.-By 
J. Gordon,- C.E.- A presidential address before the Leicester 
meeting of the Society of Municipal and Sanitary Engineers and 
Surveyors of England 9909 

XI. TECHNOLOGY.- ANew Monster Revolving Black Ash Furnace 
and the Work Done with It.— By Watson Smith.- The great fur- 
nace of the Widnes Alkali Company described, with results and 
features of its working.— 4 illustrations 9900 

Apparatus Used for Making Alcohol for Hospital Use during the 
Civil War between the States.— By Charles K. Gallagher.— A 
curiosity of war times described and illustrated.— 1 illustration 9900 

Confederate Apparatus for Manufacturing Saltpeter for Ammu- 
nition.— By CHARLES K. Gallagher.— Primitive process for ex- 
tracting saltpeter from earth and other material.- 1 illustration... 9960 

Electrolysis and Refining of Sugar.— A method of bleaching sugar 
said to be due to ozone produced by electric currents acting on the 
solution —1 illustration 9903 

Improvements in the Manufacture of Portland Cement. — By 
Frederick Ransome, A.I.C.E.— An, important paper recently 
read before the British Association, giving the last and most ad- 
vanced methods of manufacture 9901 

Roburlte, the New Explosive.- Practical tests of this substance, 
with special application to coal mining 9897 

The Mechanical Beelin^ol1Sllk.—An advanced method of treating 
silk cocoons, designed to dispense with the old hand winding of the 
laWBilk.— SillUBtTAIons ... 9898 



INTEBNATIONAL TTNION FOB THE FBOTECTIOIf OF 
INDUSTBIAL FBOFEBTY. 

We have received a pamphlet treating of the effects 
of this treaty,recently signed by the President, upon in- 
dustrial property, patents, and trade marks of citizens 
of the United States. It is issued by the government 
and is written by Mr. P. A. Seely, Examiner of Trade 
Marks in the U. S. Patent Office. It preseijts the gene- 
ral history of the subject, and gives the provisions of 
the treaty, following each quotation with a discussion 
of its effects. 

In the main there are no effects as far as American 
citizens or patentees are concerned. The provisions of 
our patent system are already so liberal, as compared 
with those of other countries, that a treaty of this sort 
does not operate to broaden their scope ; while the 
limitations of our statutes are such as to remote the 
American patent practice practically from the opera- 
tion of the convention. 

The review by Mr. Seely is most creditably execut- 
ed, and may be commended to our reader^ In the fu- 
ture the treaty may develop so as to affect our inter- 
ests. As periodical meetings of the commissioners are 
provided for, a continual discussion of its provisions, 
with modifications thereof from tioie tq time, is a pro- 
bability. 

< < « t » 

THE OENEVA NON-UAONETIC WATCH. 

In these days, when dynamos and electric motors 
are everywher© met Tvith, and when they are eontin- 
ually finding new fields for work, the production of 
a watch that is utterly unaffected by the strongest 
magnets is an improvement well worthy of special no- 
tice. When dynamos were first introduced, many 
watches were magnetized, and processes and machines 
were invented for demagnetizing them. Finally, the 
custom of leaving the watch outside when entering a 
room containing dynamos was adopted, to prevent the 
annoyance due to this trouble. A cure for the whole 
affair, however, is found in the invention of Mr. C. A. 
Paillard, of Geneva, Switzerland. He has applied pal- 
ladium to the manufacture of watches, using it for 
those parts which are usually constructed of steel. 
Palladium is a metal of the platinum group, but of 
far lower density than the latter ; it is only of 11 '3 sp. 
gr., or about 50 percent heavier than steel. It melts 
at 2,480° Fah. 

Palladium is absolutely non-polarizable, and is un- 
affected to any noticeable extent by the presence of a 
magnetic field. The invention was recently tested 
before the National Electric Light Association. A 
balance wheel made of it as a substitute for steel 
was placed directly upon a powerful magnet without 
showing the slightest adhesion ; another was floated 
upon watei", and was entirely indifferent to the pres- 
ence of a horseshoe magnet held close to it. An inci- 
dental advantage is that the metal is rust-proof. This 
makes it peculiarly valuable for use at sea. Dynamos 
are now being introduced on many ships, so that in 
one of these non-magnetic watches the two great 
troubles of rust and polarization are successfully pro- 
vided against. 

The introduction of dynamos and motors for the pro- 
pulsion of street cars, for elevators, and for scores of 
other uses is only a question of time. The importance 
of having a non-magnetic watch is increasing every 
day. The Geneva Non-Magnetic Watch Company, of 
177 Broadway in this city, are well prepared to supply 
this want of the day, as they are the agents for Mr. 

J*AiUQj£lWi»votttIoKiay JvV i i oh— b<fcv^-pyoJ^Q<3. BQ jaucgfissful 

and which on their face must solve the problem, 



Alaska as a Mlnlug Region. 
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From all yre have been able to learn, the oiitjook 
for placer mining in the Territory of Alaska is kot 
so very encouraging, the long distance these mines 
are located from the sea coast, the cost of 'getting to 
them and of living ftfter they are reached, coupled 
with the shortness of the working season, constitut- 
ing the great impediments to success in this branch 
of mining. The only placers that seem to amount to 
much are found on the upper Yukon ; nor do these, so 
far as discoveries have gone, appear t(j be either rich 
or extensive. In proceeding to that region we have 
first the passage by steamer from San Francisco or 
other more northerly port to Sitka, a trip made in a 
few days and at small cost. 

But Sitka reached, the real hardships begin, the 
journey thence on being rough, toilsome, and not alto- 
gether free from danger. It is also very expensive. 
After navigating an inlet for a hundred^ miles the mi- 
ner reaches the Chillcoat mountains, where a long and 
costly portage has to be made, the . Indians charging 
$13 per hundred pounds for packing goods over the 
range, which has an altitude of 3,500 feet above sea 
level. These mountains croSsed, a series of lakes has 
to be navigated for another- hundred miles, which 
brings the voyager to the Yukon, a large, swift-run- 
ning stream, up which he has to pull his boat full §00 
miles before reaching the first diggings. What of 
time, labor, and exposure such passage, involves, one 
can readily imagine when told that the ^current of 
this river runs at the rate of five miles per l}oar. 



If in that region the miner gets in 90 days of actual 
work, it as much as he can count upon. Yet this, be- 
tween going and coming, implies a year spent about the 
business, unless the miner attempts hibernating in that 
high latitude, an alternative which few have the hardi- 
hood to try. 

While getting to these mines is no mere pastime, the 
wages made there are by no' means large — that is, if 
the accounts given by those who have lately returned 
from that region can be depended upon, and, accord- 
ing to which, the earnings of the miners do not aver- 
age more than $300 or $400 for the season ; or, to use 
the language of these men, they run from $200 to $500. 
The gold, which is scaly and rather fine, occurs in bars 
along the main river and some of its tributaries. These 
bars, none of which are rich and some of which are 
entirely barren, are for the most part small and diffi- 
cult to work, the ground a few feet back from the water 
being frozen solid to bed rock. 

The miners who returned recently from the Yukon 
diggings, Alaska,' while agreeing as to the richness of 
the bars in gold, say that the country is a hard one to 
mine in and to prospect in. The shortness of the sea- 
son is a great drawback, and even when they can 
work, the myriads of mosquitoes make life a burden. 

These are not inviting conditions for the old Cali- 
fornia miner, few of whom we opine will be likely to 
seek these distant and forbidding regions as a field of 
labor, unless it be in search of quartz deposits, upon 
which, it seems probable, the mining industry of 
Alaska will have to mainly depend. That some por- 
tions of the country are rich in vein mines has been 
abundantly shown, though comparatively speaking 
but little prospecting has yet been done there. Al- 
though the winters are long and severe, this will not 
much interfere with quartz operations once the mines 
are opened and equipped with plant, as wood and 
water are generally in ample supply. As a quartz 
mining country, the resources of Alaska are certainly 
considerable and may be very great. — Min. and 8ci. 

Press. 

• * I ■ I > 

Closing Events of the Autumn Naval and Army 
maneuvers at flewpott, R. I. 

The sham battle between tHe North Atlantic naval 
brigade atid the military was fought at Newport, R. 
I., on November 10, and brought the fall maneuvers 
to a brilliant close. The naval brigade landed and had 
managed to pass the enemy's batteries at Fort Adams, 
but were unable to dislodge the ojiposing forces from 

Lljcir position oo Codfllngton's Point. Thift com polled 

them to retreat to their boats and return to their ships. 
The fire from these protecting vessels was assumed to 
protect their landing and embarkation. Shortly aSter 
daybreak on the 10th, the-reveille was sounded on ship- 
board. The squadron formed in column, led by the 
Richmond. Four torpedo boats went ahead to find a 
channel free from the enemy's obstructions. As a 
representative of the letter, ten mines were anchored 
in a double row across the channel between Fort Adams, 
and the Dumplings. In Fort Adams a junction bo3( 
was placed, which was under the umpire's eye. If a 
vessel ran over one of the mines, an. igniter was ex- 
ploded by contact. This indioated to the umpire 
which mine had done its Avork.* Flags indicated a clear 
way through the mines where the torpedo boats were' 
assumed to have countermined the defense. In passing 
the line of mines, the Ossipee exploded one. of the 
igniters, and was declared out of action. Otherwise 
aU the vessels passed through. They had also to stand 
in their,passage a vigorous cannonading from the shore, 
but were all allowed a safe passage. They then an- 
chored off Coddington's Point in readiness to shell the 
ground selected for the sham battle of the afternoon. 

At noon the landing of the naval brigade began. 
The men were carried ashore in. launclies with three 
inch and Gatling guns. The marines took' a promi- 
nent part in the contest, and the army was represented 
by both infantry and cavalry. The attack at last be- 
gan. The tide of battle turned several times, but the 
shore forces prevailed over the blue jackets, ^nder 
cover of the ship's guns and of the Gatlings, the sailors 
at last took to their boats to return to the ships, is 
orderly retreat. Just as this fire was slackened,.a,new 
attack was made upon the retreating forces by artil- 
lery and infantry. B,ut, by a renewal of the protecting 
fire, the attacking body was repulsed. The sailors kept 
up a flre from the boats as long as their powder lasted. 
The squadron, after receiving its men, took up its old, 
berbi off Goat's Islandt ancj 'i^ith » fairly even distribu- 
tion o/ victory on both sides, the autumn maneuvers 
closed. 

< ( ■ > » 

liiTentlon of the Circular Saw. 

The circular saw has been claimed as an American 
invention, made by Captaifl William Kendall, in 1820. 
This claim is pretty effectually upset by the fact that 
an English patent was granted in 1777, to Samifel Mil- 
ler, of Southampton, foj an entirely new machine "for 
sawing wood, stone, etc., in which* the drawings show 
the" circular saw. Now let the screaming eagles sliut 
up on this subject. There are plenty of ,other inven- 
tions to bra^ *about that really originated on this soil. 
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PHOTOGBAPHIC H0TE8. 

The Hydrochinon Developer. — From a comprehensive 
history of the hydrochinon developer by Jex Bard well, 
In the Philadelphia Photographer, we extract the fol- 
lowing as an excellent formula : 

No. 1. 

Soda carbonate 60grains. 

Water 1 oz. 

No. 2. 

Hydrochinon 2 grains. 

Sodaeulphite 60 " 

Water 1 oz. 



For use mix — 
No. 1 loz. 

No. 2. 2 " 

Water 1 " 

The above is a modification of a formula given by 
C. E. Van Sothern, in which he advises the use of 12 
grains of hydrochinon to one ounce of water. It is usu- 
ally advisable to employ a larger quantity than I have 
stated when it is found that the gelatine plate used gives 
a thin image. For line work negatives and transpa- 
rencies the developer may be used over and over again 
and then be bottled for use as a starter on another batch 
of plates. Each successive exposure should be longer 
when the old developer is used. 

Another excellent quality of hydrochinon is the 
beautiful tone of its deposit, a fine, velvety engraving 
black, and magnilicent clearness in the shadows. I 
have never used a developer that pleased me better. 
It has also given me better tones and as pure whites on 
bromide paper as the regular oxalate developer. I 
have not tried it on negative paper or films, but I ven- 
ture to say it will prove just as valuable. 

The developer keeps well, the negatives are pure in 
color,' and of any strength that you desire to make 
them. 

It is advisable to develop without the use of bromide. 
If the plate is overexposed, simply commence with 
oue-half or one-third the stated amount of No. 1. Car- 
bonate of potash answers equally as well as soda. 

A Safe Medium for Retouching Unvarnished Nega- 
tives. — Karl Klauser, in the Phil. Photo., recom- 
mends the following : I produce the desired "matt" 
surface by crushing and powdering on a glass plate a 
small lump of resin, and adding to it about a third of 
its bulk of ashes of cigars or cigarettes. This addition 
will neutralize the too sticky quality of the resin. Put 
the mixture in a bag of old, we 11- washed muslin, daub 
the part to be retouched with it until a very small 
quantity of it settles on the negative, and finish by 
nibbing lightly with your flnger over the desired part. 
A surprisingly small part of this dust will be sufficient 
to completely deaden the surface and render it fit for 
the pencil. 

< < ■ > » : 

Klrcbboff and Spectrnm Analysis. 

Gustav Robert Kirchhoff, whose brilliant discovery 
of the significance of the shadows of the spectrum has 
done more for science than any other discovery of this 
century, died very suddenly a fortnight ago, although 
for some years back he has been in delicate health. 
Professor Kirchhoff was born at Konigsberg in 1824, 
and had, therefore, only reached his sixty-third year. 
It is now exactly forty years since he entered the Uni- 
, versity of Berlin as a privat docent, and in 1850 he was 
called to a chair of physics at Heidelberg, where, in 
company with Bunsen, he carried on those researches 
which at last resulted, in 1859, in the discovery which 
at once raised him to the first rank of natural philoso- 
phers, and opened a ne'W era in tho hietorj- of ulirmiioa,! 

analysis. 

It was in 1814 that Fraunhofer studied and carefully 
mapped the dark lines in the solar spectrum, which 
have since been called by his name, and what Kirch- 
hoff did was to show that these lines are a nature-given 
index— a tabulated and true statement of the consti- 
tuent elements of "the sun. Upon this discovery is 
founded that system of analysis which has led to the 
greatest strides in astronomical science since ancient 
times, and to the most searching analytical process 
available to the chemist. Before Kirchhoff's time, 
philosophers had observed that the light emitted by 
bodies in the incandescent state was capable of some 
useful application, and it had also been imagined that 
Fraunhofer's lines bore some relation to the composi- 
tion of the sun ; but the ideas were ill-defined. 

It is Well-known that sodium salts impart a yellow 
color to a Bunsen flame, and that potassium gives a 
violet. A mixture of th^e compounds gives a yellow 
color only, that color hiding the potassium flame ; but 
under certain conditions of observation the violet color 
becomes prominent, and if a ray of light from such a 
flame be passed through a prism, the yellow and the 
violet, owing to their different degrees of refraction, 
are separated. This Kirchhoff observed, and more 
than this, {or he showed that the yellow sodium ray 
always appeared,in the spectrum at one pg,rticular spot 
as a bright yfellow band, unalterable in position and 
intensity, no matter what the conditions of observa- 
tion might be. So also' with potassium and all other 
elements, each had its particular line or lines on certain 
parts of the spectruip. The apparatus which Kirch- 
ho^ employed in his investigation is called the spectro- 



scope. It is simply an arrangement whereby a narrow 
ray of light is thrown on a prism, and the spectrum 
formed is viewed through a telescope. The best forms 
of the apparatus are provided with three telescopes, 
two for forming and conveying the narrow raj's of light 
to the refracting medium, and the third for observing 
the spectra formed. One of the spectra is the spectrum 
of pure white light, necessary only for comparison with 
the spectrum of the substance under examination. 

Kirchhoff had not proceeded far with his investiga- 
tion before he observed that there was a distinct simi- 
larity between certain of the dark lines of the solar 
spectrum and the bright lines of some of the elements; 
for instance, Fraunhofer's dark line D occupied ex- 
actly the same position as the bright yellow line of the 
sodium spectrum. This led to the supposition that the 
dark line was in some way connected with sodium; and 
he found that when he passed a ray of white light 
through a sodium flame, the bright line of his sodium 
spectrum had vanished, and was replaced by a dark 
line exactly like Fraunhofer's line D. Here was an ex- 
planation of the dark lines. It was this — that the solar 
light, in its passage to the earth, traverses a belt of in- 
candescent elements surrounding the sun. Fourteen 
of the known elements, all metals, were in this way 
found to be present in the sun's constitution. From 
these investigations of Kirchhoff's has sprung an en- 
tirely new system of observation of the heavenly 
bodies, which has enabled astronomers not only to 
prove the constitution of the planets and of stellar and 
nebulous bodies, but also their position in the cycle of 
creation and the surface changes which they are con- 
tinually undergoing. To the chemist the discovery 
has been no less eventful. It places at his disposal an 
analytical method which, for delicacy and precision, 
cannot be surpassed. 

The first fruits of spectrum analysis was the dis- 
covery of the metals rubidium and csesium in 1860-61, 
by Bunsen and Kirchhoff. Crookes followed with the 
new metal thallium, and indium, with several other 
elements, have since been added to the number 
of the elementary constituents of the earth's crust, 
the latest being germanium, discovered by Dr. Carl 
Winkler within the past two years. All these we 
owe to the spectroscope. It is the final court 
of appeal to which the chemist resorts when there is 
any doubt about the identity of either a new or an old 
element. The precision and delicacy of the spectro- 
scope may be judged by the fact that it is capable of 
detecting about a twohundred millionth part of a grain 
of a sodium salt. A six millionth part of a grain of a 
lithium salt.may be detected by it, and it is only since 
Kirchhoff's discovery that it has become known that 
lithium is a very widely spread element, although ex- 
isting in such minute quantities as to be unrecogniz- 
able by ordinary methods. The possibility of detecting 
minute quantities of elements in the course of qualita- 
tive analysis has had a wonderful influence in remould- 
ing our ideas as to the localization of the elements. 
There were some which were said not to be found in 
the animal and vegetable worlds, but the spectroscope 
has dispelled the illusion. 

Mr. John Williams recently remarked that the photo- 
grapher detects impurities in chemicals long before the 
physician; but the camera is far behind the spectro- 
scope in exactitude. The latter reveals too plainly 
that the adage " To the chemist all things are pure " is 
but a reversion of the true order of things, for it is 
difficult to get anything so pure that the spectroscope 
docB nat-disuover a foreign elfjineiit in It. Mr. O mvltv o' 
discovery of thallium is not the only service which the 
spectroscope has enabled him to render to science, 
his papers on the " Genesis of the Elements," being 
perhaps the best tributes which the philosopher can 
offer to Kirchhoff's memory. Yttrium, the element 
which Mr. Crookes has so long worked upon, does not 
give a spectrum in the ordinary manner, but when its 
salts are s"ubjected to the electric spark in vacuo, the 
resulting phosphorescence gives a spectrum which is 
quite characteristic. Moreover, a solution of an yttrium 
salt, if placed in the path of a ray of light falling on 
the spectroscope, creates an absorption or discontinu- 
ous spectrum of the element. That is to say, the solu- 
tion stops all rays of light but those which are char- 
acteristic of the element, and these rays appear as 
bright bands of color against a dark ground. For a 
number of years Mr. Crookes has subjected yttrium to 
fractionations, which do not alter its chemical proper- 
ties, as far as ordinary methods can detect; but in the 
course of tiipe he has found that the fractionations 
have visibly altered, the absorption spectrum of the 
element, and he even hopes to show that the half-dozen 
lines of the spectrum arise from yttrium molecules 
which differ in some respect from each other. Whether 
he will succeed in demonstrating this theory or not is 
hard to say, but undoubtedly his spectrum lines — or, 
as he calls them, " autograph inscriptions from the 
molecular world" — have a meaning as significant as the 
dark lines of Fraunhofer. But the spectroscope has 
had more humble applications in science. 

Some years ago Professor Piazzi Smythe, the Astro- 
nomer Royal for Scotland, pointed out that on the 
approach of rain there appears a characteristic band in 



the solar spectrum, and this discovery is now utilized 
in meteorological observations. Even in such a hercu- 
lean operation as steel making by the Bessemer process 
the spectroscope has been found to detect the change 
in the flame which marks the completion of the pro- 
cess. In pharmacy, also, it has its applications. The 
late Mr. William Southall was the first to notice (1869) 
that most of the Pharmacopoeia preparations gave 
spectra containing lines peculiar and constant to each. 
Subsequently Mr. William Gilmour (Edinburgh) took 
up the subject, and showed that the spectroscope could 
tell with some degree of accuracy the purity and age 
of tinctures, as well as their strength in some cases, 
that other pharmacopoeial preparations afforded char- 
acteristic and interesting absorption spectra, and that 
the spectroscope was an excellent means for the detec- 
tion of admixture and adulteration of vegetable oils. 
We have by no means touched all the applications of 
Kirchhoff's discovery ; but that a great man has passed 
away, and that the world is the better for his life, is 
admitted wherever science has found a footing. — The 
Chemist and Druggist. 



Tbe Crowning Actalerement of Opbttaalmlc SnrEery 
of tUe Present Centnry. 

Under this title Dr. L. Webster Fox describes in the 
Medical and Surgical Reporter Professor Von Hippel's 
operation for the transplantation of the rabbit's cornea 
to that of man. By this operation Von Hippel has re- 
stored sight to an eye practically blind, and Dr. Fox 
predicts that it has a brilliant future in doing this kind, 
of work. He saw the patient upon whom the first suc- 
cessful operation was performed, and learned its tech- 
nique. We cannot do better than furnish to our read- 
ers Dr. Fox's very clear and complete description. 

The patient operated upon was a young, healthy 
peasant girl, nineteen years of age, who suffered with a 
leucoma of the cornea of the right eye, obscuring 
vision to such an extent that qualitative perception of 
light only remained. The leucoma simplex obscured 
the central portion of the pupil, leaving, however, a 
circle of clear cornea at its outer margin, probably two 
mm. wide. The instrument devised l)y Prof. Von Hip- 
pel for performing this operation is most ingenious. 
The trephine is driven by a clockwork and the cylinder 
is graduated so as to regulate its cutting depth in the 
cornea. The leucomatous cornea opposite the pupil 
was removed by this instrument. The eyelids were 
separated by an ophthalmostat ; then, under the influ- 
ence of cocaine, the trephine was placed on the cornea 
perpenaicular to Its pTane, the cj'lliiderso graduaxedas 
to cut a certain depth, 0'7 to 0"9. This cylinder is then 
put in motion by a spring clock motion, much after the 
manner of a Dudgnon's sphygmograph. The hand 
simply steadies the instrument against the probe. 
After the circular incision is made comes the most im- 
portant and delicate part of the operation, i. e., the 
dissection of the leucomatous tissue from Descemet's 
membrane. This is done by grasping the inner lip of 
the incised tissue, and with the greatest care and pre- 
cision this tissue is removed down to the basement 
membrane lying in juxtaposition to Descemet's mem- 
brane. If, after the removal of this circular piece 
of cornea, it is found that Descemet's membrane bulges 
forward through the circular opening, which in almost 
every case it does, a paracentesis of the anterior cham- 
ber is made at the corneo-scleral margin, relieving the 
intra-ocular pressure. 

The rabbit selected from which to obtain the graft is 
«. young, healthy doe. The eye, which is thoroughly 
cocainized, is drawn forward by an assistant who has 
inserted under the superior and inferior recti muscles 
two strabismus hooks. The eyelids are kept open with 
an ophthalmostat. The drawing forward of the globe 
enables the trephine to be inserted and watched more 
accurately in its incision. The cut is made through 
cornea and DescemeVs membrane. This graft is then 
inserted in the incision made in the patient. A fine 
probe running through the cylinder of the trephine is 
pushed downward, forcing the graft into place. After 
the removal of the trephine the upper eyelid, which is 
drawn forward and downward, is pressed against the 
inlaid tissue, all being held firm by a pressure bandage, 
delicately adjusted, the patient, of course, lying on his 
back. After three days the bandage is removed, and 
the eye exailiined. If the graft is in situ, it will pro- 
bably be somewhat hazy. If the edges have not turned 
upward, a successful result may be prognosticated. 

Dr. Hippel recently showed a second patient and 
demonstrated his operation before the Ophthalmologi- 
cal Society of Heidelberg. The patient was found to 
have a visual acuity of ^V and read Jaeger's No. 6, 
from which it would be inferred that the new cornea 
did not clear up completely. — Med. Record. 



To Color Iron Bine. 

One hundred and forty grammes of hyposulphite of 
soda are dissolved in a liter of water (4f ounces to 1 
quart) ; 35 grammes of acetate of lead are dissolved 
in another liter (one and one-sixth ounce to 1 quart) ; 
the two solutions are mixed, are made to boil, and th» 
iron is immersed therein. The metal takes a blue color, 
such as is obtained by heating it. — Revue Sdeatiflque. 
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IHFBOVED CONSTBTTCTION OF GBAIN ELEVATOBS. 

A system of building and arranging the machinery 
for the work in grain elevators which is designed to re- 
duce the cost of erecting and equipping such estab- 
lishments, and whereby the work may be systematized 
and facilitated and the running expenses reduced, is 
illustrated herewith, and has been patented by Mr. 
John A. McLennan, No. 83 Metropolitan Block, Chi- 
cago, 111. Fig. 1 is a transverse sectional elevation of 




Fig. 1.- MCLENNAN'S GRAIN ELEVATOR. 

the elevator building, and Fig. 2 is a central longi- 
tudinal section above the bin floor. The cupola, run- 
ning longitudinally with the body of the building, is 
divided into four floors, in the following order, fioui 
the top down — machinery floor, garner floor, scale 
floor, and spouting floor — the latter immediately above 
the bin floor in the body of .the building. Near the 
longitudinal center of the structure, as shown in Fig. 1, 
are located a series of endless elevators, placed in pairs 
of one receiving and one shipping elevator, and extend- 



but in diflferent lines of bents. By this arrangement, 
also, both the receiving and shipping elevator boots 
may be put in the same tank, thus making a saving in 
the cost of construction, while (the transferorshipping 
boot being on a lower level) the transfer spouts may be 
passed below the railway tracks and be stationary and 
yet out of the way, the loading of the two elevators to- 
gether causing only one bent to be obstructed, and the 
work of both the weighers and the machinery men is 
greatly facilitated. 




Fig. 2.-McLENNAN'S (JKAIN JSLiSVATOB. 

Ing below the basement floor, preferably through the 
same tanks, which are made of two depths, forming 
hoppers for the receiving and the shipping elevators 
and the boots thereof. The elevators extend to the 
machinery floor, and are all operated from the same 
shaft, a spout being attached to the head of each ele- 
vator to discharge the grain into either a receiving 
garner or its adjoining shipping garner, as shown in 
Fig. 8, these garners each occupying a separate bent in 
the building. Below these garners, and on the scale 
floor, are located, respectively, the receiving hopper 
and the shipping hopper scales, likewise arranged in 
pairs, and in the same relation with the bents of the 
building and with the receiving and shipping elevators, 
there being an arrangement of spouts for directing the 
grain from the scales to the bins, or to any of the pipes 
for loading the cars, as indicated in Fig. 1. The lower 
ends of the bins may also be connected with the trans- 
fer or shipping elevators by the spouts leading there- 
from to the lower portions of the receiving hoppers. 

The distance between the pairs of elevators is gov- 
erned by the length of the cars in use, as there must be 
the length of one car between each pair, in such man- 
ner that all the cars in a line may be unloaded simulta- 
neously, the construction being such that both re- 
ceiving and shipping may be conducted at the same 
tiine, with no loss of time or labor in shifting gangs of 
inen, as is unavoidable under the old system, where the 
receiving elevators are placed in one line, leaving the 
distance between each elevator nearly the length of a 
car, and locating the shipping or transferring elevators 
in one or more lines parallel to the receiving elevators, 



Improvemeuto la Batteries. 

In batteries employing two liquids, it is of much im- 
portance to keep them separate, and hitherto this has 
been only imperfectly done. Again, in a single fluid 
battery, where the depolarizer is a powder, it is very 
difficult to prevent the contact of this latter with the 
positive electrode. 

MM. Dun, Montanus, and Hasslacher have neverthe- 
less succeeded by solidifying or gelatinizing one of 
the liquids. This preparation is not a bad conductor, 
and above all is not liquid, which is important in 
batteries where the depolarizer is a soluble metallic 
compound, as, for example, where the electrodes are 
composed, one of zinc, the other of lead or copper, the 
depolarizer being sulphate of copper. 

Such an element can be thus mounted : On the bot- 
tom of a glass vessel a plate of zinc rolled into a cyl- 
inder or spiral is placed, to which a conductor in- 
sulated with gutta percha is attached. By adding 
starch to caustic soda a gelatinous mass is obtained, 
which is first liquefied by heat, and then poured into 
the vessel until its level rises one centimeter above 
the zinc plate. After codling, two pieces of wood are 
placed across the glass vessel to which the negative 
electrode is suspended, composed of a perforated plate 
of lead, bent into the shape of a basket, in which crys- 
tals of sulphate of copper are placed. When the 
second conductor is connected to this plate, water 
has only to be added for the battery to be in working 
order. — Revue Scientifique. 

♦ « » > » 

AN IHFBOVED OBE JIGOEB. 

A simple and effective device for washing and sepa- 
rating ore is represented in the accompanying illustra- 
tion, and has been patented by Messrs. David Hill and 
George W. Hall, of Georgetown, Col. The inclosing 
walls form large main compartments and small side 
compartments, the latter communicating with the large 
eniupartments below the pa,rtitions arid vertically mov- 
ing gates shown. The small compartments are closed 
at the top by a block, in a chamber of wtuch is fitted a 
rotary valve, operated by a crank and connecting rod. 
A constant pressure of air, steam, or gas is supplied to 
the interior of the valve, and the reciprocation of the 
valve admits intermittent sudden blasts upon the sur- 
face of the water in the small compartments, suddenly 
forcing the water downward there and correspondingly 
elevating it in the large compartments, thus causing 
pulsations which wash and separate the ore upon the 
perforated tables just above. The course by which. the 
compressed air, etc., is supplied to the valve, and thence 
admitted to the compartments, and of its escape 
through the exhaust, is indicated by the arrows. The 
intensity of the pulsations is regulated by raising 
and lowering the gates, which are provided with racks 
to engage with pinions upon shafts projecting from the 
side of the water tanks. 



are slightly cone-shaped, or tapered, in the same di- 
rection from the thumb piece to the farther side, 
whereby the peg can be easily inserted to give suffi- 
cient friction, and, from the smaller diameter of the 
central portion forming the junction piece, the string 
can be wound to better advantage, and with legs lia- 
bility of the peg slipping back. This is also of great 
advantage in tuning, the tuner not being so likely to 
get a tone or two out of the way by a slight turn of 
the thumb piece as with the ordinary peg. A special 
peg is also made for the E wire string and silk string, 
as shown in one of the small figures, by which such 
strings can be as easily managed as the gnt strings. A 
reamer, tapered in the same direction as the pegs, is 
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■ air xamsorrBD tiuiiih xuhiwo tbo. 

A straining peg for violins, which is easy to turn and 
not liable to fly back, nor stick in damp weathet, and 
with which the different strings are more readily tuned 
exactly as desired than is possible with the ordinary 
straining peg, is represented in the accompanying 
illustration, and has been patented by Mr. Samuel W. 
Wilcox, of Milford, Mass. (lock box No. 44). It is com- 
posed of a handle piece and a foot piece, connected by 
a junction piece of metal of much smaller diameter 
than the adjacent ends, the end of the string being 
held in this junction piece in a small hole made to re- 
ceive it. The parts of the peg which have their hold 
in the violin head, on either side of the junction piece. 
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HILL AND HALL'S ORE JIGGER, 



WILCOX'S TUNING PEG FOR VIOLINS. 

also shown, by means of which the holes may always 
be kept in perfectgauge for the accurate fitting of the 
pegs. 

» < > > » : 

AN IHFBOVED VEBHIN EXTEBHINATOB. 

A device to facilitate the ejecting of sulphurous or 
other acid or destructive fumes or smoke into the 
holes or places where vermin resort is represented in the-^ 
accompanying illustration, and has been patented by 
Mr. Wm. A. Loughry, 
of Odessa, Buffalo Co., 
Neb. It consists of a 
metallic cylinder or 
tube with funnel- 
shaped nozzle, fitted at 
its rear end with a re- 
movable cap, a piston 
being fitted to work 
within the cylinder, and 
operated by a rod pass- 
ing through a hole in 
the cap, such rod hav- 
ing either a metal or 
wooden handle. The 
small figures represent 
back, front, and sec- 
tional viewo of the pie- 
ton, which is of an in- 
verted cylindrical cup 
shape, with its side split 
so that the ends over- 
lap one another, the rod 
being secured to the 
back of the piston by a 
cross arm or brace ex- 
tending over a central 
aperture in the back of 
the piston, the aperture 
being closed by a self- 
supporting valve 

adapted to close in the forward stroke of the piston. 
The cap at the rear end of the cylinder is similarly 
fitted with a self-supporting valve, controlling an 
aperture on one side of its center. The valve con- 
struction is simple and effective, neither the valves nor 
piston requiring packing liable to be injured by jets 
of flame, smoke, or products of combustion, while the 
parts are not likely to bind from expansion. In 
operation, the cylinder is charged with the necessary 
combustible and medicated material, as with hay, 
straw, etc., sprinkled with sulphur or carbolic acid, 
and, the material having been fired, the piston is 
operated to force the fumes or smoke into the holes or 
places where the vermin may be concealed. The 
valve in the cap at the rear closes when the piston is 
being drawn backward, but opens when the piston is 
being forced forward. In the latter movement the 
valve in the piston closes, causing a continuous 
stream of smoke through the nozzle, while there is no 
back suction. 




LOTTGHRY'S FUMIGATOR. 
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iS IHFBOVED SHOEHAKEB'S FE&GINO JACK. 

A jack by which the last may be securely supported, 
and held in an inclined, vertical, or horizontal position, 
or revolved in an inclined or horizontal position, to 
facilitate the pegging, heeling, and finishing of a boot 
or shoe, is illustrated herewith, and has been patented 
by Mr. George Dorwart, of No. 4628 Ridge Avenue, 
Roxborough, Philadelphia, Pa. Two circular plates 
are mounted upon a box stand, the upper plate adapt- 




DORWART'S PEGGING JACK. 

ed to retolveupon the lowerone, and both plates being 
held in contact. The lower plate has a rear peripheral 
extension hinged to a block rigidly secured to the table, 
whereby both plates may be carried upward to a verti- 
cal position when desired. To retain the plates in their 
normal or horizontal position, there is a spring catch 
secured to the front side of the stand, and engaging 
with a lip integral with the lower plate. A post is east 
integral with or attached to the outer face of the upper 
plate, a pin which holds the last being adjustably held 
in a longitudinal aperture of the post by a set screw. 
Opposite the post; upon the upper plate, and near its 
periphery, is cast a lug upon which is pivoted a stand- 
ard adapted to carry the toe rest. This standard has 
at its base an inwardly projecting integral arm, resting 
upon the center of the upper plate, there being at the 
central point a recess in alignment with apertures in 
the two plates and in the bed of the stand. Through 
these apertures, and in contact with the arm of the 
standard, a rod is projected haying a bearing at the 
lower end upon a treadle plate, the treadle, immediate- 
ly below the lower end of the rod, having a rubber 
cushion. By pressing upon the treadle, the arm of the 
standard which carries the toe rest is raised to give an 
elevation to the last, which is 
returned to its normal or hori- 
zontal position, when the foot is 
removed from the treadle, by 
the coil spring. The toe rest 
supported upon the standard is 
capable of being detaehably and 
adjustably secured thereto in 
many (imerent ways, Figs. 3 and 
3 showing other methods of at- 
tachment. 

: ►-< 

COHPKESSED AIB LOCOMOTIVE 
FOB VITBEBGBOUKD HAULAOE. 

Among the various systems of 
underground haulage shown at 
the Newcastle exhibition is one 
employing compressed air, and 
which deserves special mention. 
This system has been introduced 
by the Grange Iron Company, of 
Durham, and is in use in several 
pits in that district. We illus- 
trate, in the annexed engraving, 
the locomotive exhibited at New- 
castle. It is a four-wheeled en- /= 
gine, with inside cylinders, and 
the portion which in an ordinary 
steam locomotive would be the 
boiler is replaced by a cylindrical 
reservoir containing air under 
pressure. This locomotive has 
been shown in action since the 
opening of the exhibition, and 
drawing generally four tubs, but 
sometimes six,- each weighing 
25 cwt. The total weight of the engine is about 3 ton§. 

The cylinders are 4 in. diameter by 7 in. stroke, and 
the engine runs on a 33f4 in- gause. On a fairly good 
and level road it will exert a tractive force of 500 lb. on 
the drawbar, allowing a maximum load of 12 tons to 
be hauled. When drawing 5 tons on a fairly good 



road, the engine will run for about one mile before the 
air charge in the boiler becomes exhausted. The air 
compressor exhibited consists of a vertical engine with 
two steam cylinders each 12 in. diameter and two air 
cylinders each 8 in. diameter, the air being compressed 
in two stages to a final pressure of 400 lb. per square 
inch. The air is taken in at the top of the piston, and 
compressed through a water chamber into an annular 
space on the under side of the piston, whence it is de- 
livered through a copper coil, immersed in water, to a 
receiver from which the locomotive obtains its supply 
of air, very much in the same way as an ordinary 
steam locomotive receives its supply of water through 
a hose. 

The compressing machinery is usually placed on the 
surface, and the air under pressure is taken down the 
shaft and along the workings in wrought iron pipes, 
receivers being installed at suitable places throughout 
the mine. Each receiver has a cock and filling pipe 
with swiv«l joints attached, by means of which a loco- 
motive coming up to the receiver can be supplied with 
a fresh charge. The whole operation of stopping, 
charging, and starting again is said to occupy scarcely 
a minute. 

The engine is constructed for a working pressure of 
75 lb., and the reducing valve, by which the air pres- 
sure in the reservoir is reduced to whatever may be re- 
quired for the working of the line, is fitted to the reser- 
voir shown in our illustration immediately behind the 
buffer plate. It might seem at first sight that the 
double conversion of energy entailed in this system 
would have the disadvantage'of a low total efficiency, 
but as compared with rope traction this objection need 
not be considered. Mining engineers are accustomed 
to lose as much as 50 per cent, and in some cases 80 per 
cent of the total power available on the rope alone, and 
in coal mines, where fuel is cheap, the question of effi- 
ciency is not of great importance. On the other hand, 
a small locomotive, the speed of which is at all times 
under perfect control, has great practical advantages 
over the cumbersome method of rope traction, and it 
is no doubt due to this quality that these little mining 
locomotives are beginning to find an extended use. — 
Industries. 

A Large Sbell far tbe Dynamite Gan. 

Brown & Bros., of Waterbury, have completed the 
shell for a projectile of enormous size, for the dynamite 
gun to be used on the new cruiser now being built for the 
government. It is a seamless drawn brasaishell, fl feet 
8 inches long, 14 inches inside diameter, three-sixteenths 
inch thick," and weighs 200 pounds. The shell with 
its conical head is all in one piece, being forced into 
shape by a heavy hydraulic ram. The drawing of 
the shell was witnessed by Lieut. Zalinski and G. H. 
Reynolds, consulting engineer of the Pneumatic Dy- 
namite Gun Company. The shell is intended to carry 
600 pounds of explosive gelatine, shells carrying 55 
pounds only having been used in the recent experi- 
mental trial in New York harbor, when a small ves- 
sel was demolished at a distance of a little over a mile. 



AN IHFBOVED BAILBOAD SIGNAL. 
A signal especially adapted for use at curves In rail- 
road tracks, as a warning to engineers and trainmen 
that a train is on the curve close in front of them, or as 
notice that the track is clear at the curve, and likewise 
adapted for use at crossings, to signal the approach of 
a train, is shown herewith, and has been patented by 
Messrs. David Vinton, Jr., and F. H. Vinton, of 
Williamsburg, Mich. The signal is supported by a 





VINTONS' RAILROAD SIGNAL. 

post at one side of the track, and consists of a box 
glazed at opposite sides with red and green glass, 
adapted to hold a lamp or lantern, and fitted to revolve 
on top of the post. A shaft is held in lugs fixed to the 
post, two rollers being journaled on the shaft, the roll- 
ers carrying rigid arms which stand at right angles to 
each other, and are connected at their outer ends by 
rods with diagonally opposite corners of the revoluble 
signal. In a box at the base of the post is journaled a 
drum, connected by cords with the peripheries of the 
rollers, so that the turning of the drum in one direction 
will pull the signal one quarter around, to display a 
different colored glass, and turning the drum back 
again will return the original signal to place, the red 
and green glasses with the lamp adapting the signal for 
day and night use. A rope or chain attached to the 
drum extends a distance along. the track, being con- 
nected at its farther end with a roller journaled in a 
box carrying an arm adapted to be struck by a trip bar 
on the locomotive. A rope or chain extends, in a simi- 
lar manner, from the signal post to a trip arm in the 
opposite direction. With this arrangement, when that 
pcfrtion of the track between the trip arms is clear of 
trains, the trip arms will both 
lean away from the signal, but 
the trip bar of an approaching 
locomotive, striking and throw- 
ing over the first trip arm, draws 
on the rope to turn the signal, 
thus indicating that a train is 
on this section, and at the same 
time swings over the farther sig- 
nal, which is also struck by the 
trip bar of the locomotive in 
passing to turn the signal back 
again to safety. The trip arms 
or levers are to be set at a suffi- 
cient distance apart, and away 
from the signals, to give ample 
time for a train to pass safely 
from or clear of a curve in the 
track where the signal may be 
placed. 



COMPRESSED AIR LOCOMOTIVE FOR UNDERGROUND HAULAGE 



The new 150 ton Knipp gun now being built will carry 
a shell 1514 inches diameter and 5}4 feet long. This 
shell will weigh 2,310 pounds and require 1,067 pounds 
of powder to fire it. The difference in the cost of mak- 
ing and employing these two varieties of guns, carrying 
shells of nbout the same size, is something enormous. 



Trees and Soils. 

Many have observed that in 
some localities trees of a special 
variety abound, while in the 
same vicinity other kinds flour- 
ish, and yet none of the kind 
found in another part of the 
same town. Some one has dis- 
covered that pines and their com- 
panions, the birches, indicate a 
dry, rocky, sandy, or gravel 
soil; beeches a dryish, chalky, 
or gravel soil ; elms and limes a 
rich and somewhat damp soil ; 
oaks and ashes a heavy clay 
soil ; and poplars and willow a low, damp, and marshy 
soil. Many of these trees are found growing together, 
and it is only when one species predominates in 
number and vigor that it is truly ch.T.racteristic of the 
soil and that portion of the atmosphere in connection 
with it. 
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OTOl NEW N&TT. 

When a maritime nation, once known for its prowess 
on the high seas, suffers its fleet to fall into a decline, 
refusing either to re-enforce or improve it for nearly a 
quarter of a century, the result of its first efforts to 
build and equip a fleet after new and improved designs 
may not improperly be called a new navy. It is this 
nucleus of a new navy, this first endeavor to construct 
ships worthy to bear aloft our glorious ensign, that we 
illustrate in this number. 

In the old-time war fleet the ability to fight its way up 
to close quarters with the enemy, and even to haul up 
alongside and lay him aboard, was a necessary attribute. 
Recent improvements in heavy rifled ordnance has 
changed this ; the art of attack has advanced beyond 
that of defense, and the big rifle being able to pierce 
the heaviest armor that can be floated, modern naval 
warfare has been reduced to a pounding match at long 
range, in which the result depends on the relative skill 
of the competing gunners, or to the destructive powers 
of other implements and engines of war, according to 
the conditions under which the combat is waged. Thus 
the fleet of to-day consists of the heavily-armored war 
ship, which may also be a ram, that is to say, fitted 
with a steel spur projecting under the water in front of 
her forefoot; the commerce destroyer, a swift, light- 
armored vessel; the floating battery, intended for harbor 
defense ; the torpedo boat, and the torpedo catcher, in- 
tended to beat off the torpedo boat, or frustrate its at- 
tempts to come up and discharge projectiles. In our 
illustration we show the four new steel cruisers, 
Chicago, Atlanta, Charleston, and Baltimore; the dis- 
patch boat Dolphin ; a torpedo boat ; and last, but by 
no means least, the dynamite cruiser. 

It is not our purpose to enter here into a discussion 
of the merits and defects of these vessels, or to compare 
their powers with those of the European fleets, confin- 
ing ourselves as closely as possible to a mechanical de- 
scription of them as they are. All were built from de- 
signs furnished by a board of naval experts, be it said 
containing some of the besttalentinanavy by nomeans 
deficient in that respect. These four vessels are con 
structed of steel, made in this country, having a tensile 
strength of about 60,000 pounds to the square inch, and 
a ductility in eight inches of quite 25 per cent. Here 
are the dimensions of the Atlanta : 

Length between perpendiculars 270 feet. 

Length on water line 376 ** 

Lengthoverall 888 " 

Depth from garboard strake to underside of super- 

- MtratiluTPi iie<*k ._ ._, ._._- ^ ^- 34 ," 

Height of main deck port sill from load water line 11 " 

Freeboard at extremities of snperstructure 9 " 

Breadth, extreme 48 " 

Draaght at load water line, mean 16 " 10 In. 

Displacement at water line 3,000 tons. 

Area of plain sail 10,400 sq. feet. 

Complement of men 830 

Battery— fonr 8 inch and six 6 inch B. L. R. 

Indicated horse power 3,500 

Sea speed 13 knots. 

Capacity of coal bankers 580 tons. 

Eight transverse bulkheads extend up to the main 
deck, there being thus nine main compartments, the 
engines taking up one. Throughout the space occupied 
by the machinery there are longitudinal bulkheads on 
each side, which are filled with coal lying eight feet 
thick as side protection to the engines above the water 
line, and five feet thick below the water line. These coal 
bunkers have a possible capacity of nearly 800 tons ; 
the ship having the power to steam 2,500 miles under 
full head ajid about 5,300 slowed down. In all, the At- 
lanta has seventy-three water-tight compartments.* 
The pumping power of the pumps, steam and circular, 
is together 2,500 tons per hour : and should any com- 
partment be shot through, the whole of this great suc- 
tion power could be concentrated to keep it free of 
■water. Then there are hand pumps that can be con- 
nected with any one of the seventy-three water-tight 
compartments. Over the machinery there is a steel 
deck IJ^ inches thick. The ship has a double bottom 
and a bilge keel. Her outside plating is 23 pounds to 
the square foot. The engine is of the three cylinder 
compound horizontal order, of 3,5Q0 H. P. indicated, 
having one 54 inch high pressure cylinder and two 
low pressure cylinders, 74 inches in diameter. The shaft 
is 16 inches at the main journals, and of steel ; the 
screw 17 feet in diameter, with a mean pitch of 30 
feet. There are eight horizontal return tubular steel 
boilers apportioned into two sets by a water-tight 
bull(head. Naval Constructor Bowles thus describes 
the battery of the Atlanta : 

" Outside the forward port angle and the after star- 
board angle of the superstructure, an 8 inch longrified 
gun will be mounted in a barbette about 3 feet high, 
built of 2 inch steel plates. The forward gun has a 
train from 40° abaft the beam on the port side, sweep- 
ing the whole deck forward to 30° abaft the beam on 
the starboard side. Similarly for the after gun. With- 
in the superstructure six 6 inch B L. R. will be mount- 
ed, two on each broadside, with a train of 60° before 
and abaft the beam ; one, forward in the starboard 
angle of the superstructure, may flght either through a 
forward or a broadside port, giving a total train of from 
ao* across the bow to 60* abaft the beam. The remain- 
ing gun is similarly mounted on the port side aft." 



The Atlanta has made a trifle over 16 knots under 
favoring conditions. 

The twin screw steamer Chicago, like the Atlanta, 
is an unarmored coal-protected steel cruiser. Here aje 
her dimensions : 

Length between perpendicnlars 315 ft. 

Length on water line 325 ft. 

Lengthoverall. 334ft. 4 in. 

Depth, garboard strake to underside of epar 

deck 34 ft. 9 in. 

Height of gun deck port sill from load water line 10 ft. 
Height of spar deck port sill from load water 

line 18ft. 6 In. 

Breadth, extreme 48 ft. 8>^ in. 

Draaght of water at load line, mean 19 ft. 

Displacement .' 4,500 tons. 

Area of plain sail 14,880 sq. ft. 

Complement of men 300 

Battery— four 8 inch long breech loaders in half 

turrets, eight 6 inch and two S inch on gun 

deck. 

Indicated horse power 5,000 

Sea speed 14 knots. 

Capacity of coal bunkers 940 tons. 

The outside plating is -^j of an inch in thickness, 
weighing 23 pounds to the square foot, having a double 
plate at the water line reaching to within 70 feet of the 
stern, and a great steel spur forward for ramming. She 
can go 3,000 miles at a speed of 15 knots, and twice that 
at reduced speed. 

In her battery there are four 8 inch rifles, each of 12 
tons, the same being mounted on the spar deck in pro- 
jecting half turrets, the trunnions being about 20 feet 
above the water line. Added to this there are six 6 
inch breech loading rifles, each of four tons, mounted 
on the gun deck in broadside. In recessed ports aft 
are two 5 inch guns. A secondary battery of rapid- 
firing six pounders completes her armament. 

The principal features of the dispatch boat Dolphin 
are : 

Length'between perpendiculars 840 feet. 

Length, extreme 856"5 *' 

Breadth, moulded 31-85 " 

Breadth, extreme 38 " 

Depth from top of floors to top of main deck beams 18'85 " 

Depth from base line to top of main deck beams 20'(n " 

Top of main deck at side above load water line 688 " 

Mean draught 14'25 " 

Displacement at mean draught 1,485 tons. 

Complement of men 80 

Battery — one 6 inch pivot, four revolving cannon. 

Indicated horse power 8,300 

Speed 15 knots. 

Capacity of coal bunkers 310 tons. 

Her armament consists oi one 6 inch breech loading 
rifle set on a shifting pivot arid four 47 mm. revolv- 
ing guns. The Boston is a sister ship of the Atlanta, 
and similar to her in dimensions and armament. The 
torpedo boat shown in the illustration is said to have 
made 19 knots along the measured mile. She is in- 
tended to run upon the enemy at nightfall, in thick 
weather, or when the smoke of battle conceals her 
movements, either strike him with a spar torpedo, or 
direct upon him torpedoes of the Whitehead type 
when close aboard. 

The most interesting of all, because of its novelty and 
the terrible weapon it wields, is the dynamite cruiser. 
She is fitted with a gun sixty feet long, in reality a 
brass tube from which is impelled by means of com- 
pressed air charges of explosive gelatine. This is an 
American invention, and of its utility an authority 
says : 

" The torpedo shells projected by the pneumatic tor- 
pedo gun can attain the range of two miles in about 
twenty-two secbnas, and they can be direcfeq at the 
enemy much more accurately than appears possible 
with the others. If missing the target, the only ex- 
penditure is the shell and its charge, and a large num- 
ber can be showered upon the enemy in a short period 
of time. A much larger number can be stored and 
carried than of other torpedoes. As an auxiliary arm, 
placed for defense of harbors and fortifications, they 
can be brought into use at the time when the enemy's 
fleet come to closer quarters, that is, within its effec- 
tive range of, at present, two miles. It is hardly ques- 
tioned that the course of an action may bring the 
combatants to such close quarters. In addition to 
this, these torpedo shell- projecting machines may be 
placed on board of swift-moving boats, which could 
approach a beleaguering fieet within a mile and deliver 
a most damaging fire. Where the enemy has succeeded 
in removing existing torpedo obstructions, these ma- 
chines can shower its pathway with torpedoes which, 
when the depth is suitable — say 50 or 60 feet, or less — 
can be arranged to explode either directly upon reach- 
ing the bottom, or at any desired interval. 
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Fire and Water Proof Paper. 

4. paper that resists the action of both fire and 
water has, it is said, been recently invented in Ger- 
many by a Herr Ladewigg. The manufacture is ac- 
complished by mixing 25 parts of asbestos fiber with 
from 25 to 30 parts of aluminum sulphate, and the 
mixture is moistened with chloride of zinc and tho- 
roughly washed in water. It is then treated with a 
solution of 1 part of resin soap in 8 to 10 parts of a 
solution of pure aluminum sulphate, after which it is 
manufactured into paper like ordinary pulp. 



A Kemarkable Petroleam 'Well. 

The Russian paper Caspian gives the following in- 
teresting details of one of the largest naphtha fountains 
yet known, which has lately broken out near Baku, 
and which threatens to inundate all Balakhani. The 
naphtha, owing to the pressure of the gases which ac- 
company it, rises to a height of 280 feet to 4:0 feet, and 
is carried away by the wind to a great distance, falling 
like fine rain at the more distant parts of the district, 
but near the fountain coming down in torrents that 
form rivers and streamlets. Further on it falls like 
sleet, and settles in a layer on all the buildings in the 
neighborhood. These naphtha rivers fiow for a dis- 
tance of more than half a mile, and pass through 
wells, works, reservoirs, and inhabited houses, etc. 
Unfortunately, all the reservoirs in the neighborhood 
were full when the fountain broke out, and the oil was 
thus wasted. Owing to the stillness of the atmosphere, 
at one time the gases which accompany the naphtha 
spread in a heavy layer for more than 280 yards, filling 
the houses and placing their inhabitants in a most dan' 
gerous position, especially at night, when fires were lit. 
The sand and dust thrown up by the fountain form a 
hill of considerable size, and have buried the boiler 
house of the mining company's works, and all buildings 
in close proximity to the fountain. There is no doubt 
that any exposed fiame would set the whole district, 
from the mining company's works to the Sabounchi 
railway station, in one blaze. Many efforts have been 
made to stop the fountain, but all proved unavailing, 
for after five or six hours the fountain would agai» 
burst forth with all its former vigor. For some days 
the fountain has been left to play without hinderance, 
and has increased in power. Thanks also to a strong 
and changing wind, the naphtha has been scattered in 
every direction, turning the whole district into a pe- 
troleum swamp. The naphtha pours from the roofs 
of the houses, on to which also fall the earth and 
stones carried up by the oil. 



Chicago to Have a Garbage Crematory. 

The City Health Department of Chicago is directing 
considerable attention to the question of getting rid of 
the city garbage. Health Officer Thompson has, ac- 
cording to the Industrial World, been to Des Moines, 
Iowa, and witnessed the workings of the garbage crema^ 
torylin thatjCity, of which he says : " The furnace is 18 
feet long by 4 -feet 6 inches wide, has a capacity of 50 
yards of garbage daily, and cost, with the building, 
about $1,700. About two feet from the bottom of the 
furnace is a solid iron plate, and above that, and wpoor 
which falls the substance to be burned, is a heavy iron 
grating. In the cen ter of the furnace is a circular hole, 
closed by a trap, into which was thrown, while I 
watched it, two dead horses, seven dogs, eighteen bar- 
rels of garbage, three hods of manure, fifteen bushels 
of rotten eggs, and three barrels of rotten fish. This 
was all consumed in one hour, with no offensive smell 
from the combustion and no smoke. The furnace was 
cold when started. 

" There are two fires, one in front and another in the 
rear. The rear fire was started first. The refuse is 
dumped upon the grating through the manhole, thus 
being kept away from the fire, so as not to extinguish 
it. The heat from the flames in .the front and rear 
rapidly dries the matter, and soon all is burning. The 
theory of the inventor is that if there were only one 
fire, the combustion would be offensive. The draught 
carries the smoke to the rear fire, which consumes the 
noxious gases and destroys allgerma." 

The Des Moines crematory is simple, and considered 
by Mr. Thompson as effective as any that he has ex- 
amined, and it doas not require much labor to attend 
it or consume much coal to operate it. The authorities 
of Chicago are bound to erect a garbage-consuming 
furnace of some kind, and according to Health Officer 
Thompson's report, the one above described is the one 

most likely to be tried. 

< < a I » —— 

New Invention In Calico Printing. 

A correspondent writes to the British Mercantile 
Gazette: " The ' simultaneous' process of color print- 
ing promises to entirely revolutionize some classes of 
calico, velvet, and velveteen printing, and also the 
printing of advertisements in colors. The novel char- 
acter of the 'simultaneous' process will be at once un- 
derstood when I mention that by it, if required, 1,000 
shades could be printed off at one impression. In- 
stead of using engraved rollers as in ordinary calico 
printing, or stones as in the case of colored advertise- 
ments, the designs of pictures are ' built up' in a case 
of solid colors specially prepared, somewhat after 
the style of mosaic work. A portion is then cut or 
sliced off about an inch in thickness, and this wrapped 
round a cylinder, and the composition has only to be 
kept moist and any number of impressions can be 
printed off on calico, velvet, or velveteen, the colors 

being thoroughly ' fast.' " 

< I ■ > » ■ 

The fast locomotives used on the "two hour" trains 
of the Pennsylvania Railroad Company, between New 
York and Philadelphia, have 6 ft. 8 in. wheels, 18 in. 
cylinders, and 24 in. stroke. The engines do a mile in 
50 seconds. 
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Notes on Bird Itlfe In Texas. 

To the Editor of the Scientific American : 

In connection with the interesting article of Mr. E. 
M. Hasbrouck, on " Forms of Bird Life in Central 
Texas," in the Scientific Ambbican of October 22, I 
find the following memoranda in my note book, upon 
the subject of nidiflcation : " Victoria County, Texas, 
September 36, 1887. — While hunting prairie chickens, 
on open prairie, my dog put up a dove (Z. Caralinensis). 
The bird went oflf with the peculiar fluttering, crippled 
movement that indicates the proximity of nest or 
young. On examining the locality, found nest on the 
ground, with two eggs. Incubation apparently just 
begun. As I had no means of carrying them, I did not 
take eggs." 

"Victoria, Texas, October 19, 1887.— While quail 
hunting two miles west of this city, my dog nosed out 
of a bunch of high weeds a young mocking bird (Jf. 
polyglottus), which, from appearance of plumage and 
flight, was evidently not more than two or three days 
out of nest." 

In regard to the great speed attributed to the chap- 
arral cock or paisano, am afraid Mr. Hasbrouck de- 
rives his information on this point from the romances 
of some native Texan, rather than from personal ob- 
servation. 

So far as my experience with the bird goes, although 
they are certainly very swift of foot, they are by no 
means capable of attaining the exceeding high rate of 
speed with which they have com monly been credited. 

I once undertook to run one down afoot, and 
would certainly have done so, if it had stuck to the 
road, a.s I was rapidly gaining on the bird, when it 
took to the chaparral. Have frequently raced them 
on horseback, and never failed to outrun and drive 
them into the brush, although I never succeeded in 
putting one to flight by chasing it. C. S. Wblls. 

Victoria, Texas. 

— — — < < ■ I fc — 

Drawings for Process H^ork. 
To the Editor of the Scientific American : 

Drawings for process work are made on all kinds of 
Bristol board, ledger paper, Whatman's drawing paper, 
grained drawing papers, such as Steinbach, Day's 
grained, enameled, printed and embossed cards, photo- 
graphic paper, plain Saxe or Clemens leatherized, and 
heavy coated enamel papers, such as Day's scratch 
board. 

The implements used for coarse work are ordinary 
writing pens and for finer work, Gillot's map pens, 
Crowquills, No. 290 Somerville lithographic pens, and 
Keuflfel & Esser's lithographic pens. Some of the 
most beautiful line work can be drawn with a brush 
such as is used by miniature painters, viz., red sable 
No. or No. 1, if it is trimmed down until but eight or 
ten hairs are left to form a point. 

There are all kinds of ready ground drawing inks in 
the market, but none so good as freshly ground India 
ink, which can be ground readily, perfectly and abso- 
lutely black, in an ordinary saucer, and is the very best 
working medium that can be used for pen or brush 
work. Any ordinary saucer will do, and for an inkstand 
buy a common brass thimble, to which fit a cork. Fill 
the thimble with water as a measure of the quantity 
of ink required. Pour this into your saucer and rub up 
your India ink until you think it sufiiciently black. 
Then keep up the rubbing five or ten minutes longer. 
Now add one drop only of glycerine, and rub a little 
more, and the ink is made. To mount the inkstand, 
cut a potato or turnip in half, scoop out a hollow for 
the thimble, using the flat cut surface as a base for the 
inkstand, and when the pen fouls, jab it into the 
vegetable, which will clean it. To pour the ink from 
the saucer to the inkstand, make a long gutter of 
writing paper, by which it can be poured in without 
tipilling a drop. 

Lithographic crayons. No. 1 Lemercier's or Currier's, 
are used for drawing on the grained papers, and can be 
mixed with pen work thereon. By warming the back 
of a drawing made with lithographic crayons, they are 
fixed more firmly to the paper and made blacker. Draw- 
ings on enameled board are made more readily with a 
brush than a pen. Solid blacks can be painted in spar- 
ingly with a camel's hair brush. Pen lines run into 
these solids, impinging on the blacks, can be picked up 
with the point of a sharp scraper and carried into the 
solids, giving the effect of a wood engraving. This work 
can be cross-lined with a brush, giving the effect of 
white stippling. All drawings for process work should 
be pure black and white, even the finest lines. Their 
color is best ascertained by using a magnifying glass. 

Benjamin Day. 

48 Beekman Street, New York. 



ntosqalto Bites. 

According to Dr. Gerard (Archives), the inconven- 
iences resulting from bites by mosquitoes and gnats, 
especially when recent, may be relieved by rubbing the 
bitten spot with chloroform. The swelling quickly de- 
creases, and the pain and itching disappear. 



The Zallnskl Dynamite Gun. 

The illustrations of the recent trials of the Za- 
linski dynamite air gun, published in the SCIENTIFIC 
American, were reproduced in Engineering, but its 
correspondent, in describing the experiment, could 
not refrain from sundry sneering observations. To 
do otherwise would not be English, you know. His 
remarks have called forth the following sensible com- 
ments from a correspondent of the latter paper : 

" If your published account of the experiments with 
the American dynamite gun be a faithful record of 
actual occurrences, the invention promises to mark a 
new era in naval gunnery and warfare. 

" It seems a pity that your New York correspondent 
should think fit to sneer at the views of theorists 
rather than to state their theories and show how they 
are erroneous. Theory is never contradictory to prac- 
tice if all the circumstances surrounding each case are 
properly weighed and examined. Lieutenant Zalinski's 
success is probably due to his theories being nearer 
to the truth than the theories of those who disagreed 
with him. The Mark Twain style of your correspond- 
ent increases the difficulty of a reader who wishes to 
arrive at the real value of the invention ; but as I un- 
derstand that the small sketches on page 427 of 
Engineering are prepared from instantaneous photo- 
graphs, I will with your permission examine them 
rathor than the flippant remarks by which they are 
accompanied. 

" Each sketch [see Scientific American of October 
1, 1887] is practically scaled, because the length of the 
vessel, shown on Fig. 1, as she floated prior to her de- 
struction, is 80 feet. It will be seen that her length 
of mast is about the same. 

" The first important fact revealed by Figs. 4, 5, 6 is 
that the vessel was moored in water so shallow that 
it only covered her deck by about half a fathom after 
she sunk in say a depth of 23^ fathoms. Consequently, 
when the vessel was floating, she had a convenient 
shell arrester placed under her bottom at the best dis- 
tance to insure a successful explosion in the event of the 
fuse being unduly retarded. The shells were fired at 
a high elevation, 15 degrees, and fell at a much larger 
angle. If the fuses of the second and third loaded 
shots were purposely arranged with an excessive re- 
tardation, the shells would be lying on the bottom 
when they exploded, and the great difficulties en- 
gendered by time fuses would thus be avoided. 
Whether thiti was done or not, the experiments would 
have been much more satisfaotory and convincing had 
the vessel been moored in deep water. 

"Figs. 2 and 3 show that the charges (of 55 pounds 
of high explosive) were at a very good submersion to 
obtain maximum effect when they exploded. Fig. 4 
shows a shot in which the fuse was evidently arranged 
to explode the shell on graze. Fig. 6 shows that the 
shot there depicted was fired when the shell was only 
submerged 3 feet or 4 feet. 

" The results which you have been enabled to pub- 
lish are of the greatest interest, and it is to be hoped 
that our government will take the matter up without 
loss of time. The possibility of projecting large 
charges of high explosive to a considerable range is es- 
tablished. The accuracy of gigantic air guns, and the 
facility with which range can be altered by the air 
pressure, as well as the quick training of the guns, are 
also apparently indisputable. But the success of the 
system centers on the efficiency of the fuse, so that the 
charge shall explode when properly placed, both hori- 
zontally, as regards the position of the ship, and verti- 
cally, with reference to the water surface. To do this 
successfully in deep water must be very difficult. If 
it can be done, both the inventorand the United States 
authorities who have so energetically enabled him to 
develop this new engine of war must be congratulated 
on their success. 

" If the invention be as good as it now seems to be, it 
will be sheer waste of public money to spend large 
sums on any form of controlled locomotive torpedoes, 
however perfect they may be ; for it is evident that 
no system of the kind can compete with one that hurls 
large torpedoes through the air to their destination at 
the rate of one per minute per gun. J. T. BUCKNILL." 

^ < ■ I ^ ■ 

AntB and tbeir Ways. 

Much has been written about the industry and sa- 
gacity of the ant. Dr. Bona via, in a recent number of 
the Gardeners' Chronicle, relates his observations on 
the habits of ants in India, in which he says : 

" On one occasion I killed a wasp — the small yellow 
wasp that is so common in India. Soon after, I ob- 
served an ant moving about on the sill of a window. 
It struck me as a good opportunity to observe what 
steps this ant would take if brought in contact with 
the dead wasp. I placed the wasp in the path of the 
ant and watched the result. The ant, on finding the 
wasp, climbed over it and explored it thoroughly in 
all directions. Having satisfied itself that this was a 
good find, it descended, and ran down the wall of the 
window and across a very rough grass mat made of the 
Saccharum moonja (the moonj or surput matting of 
India). It galloped across the room over this rough 
surface as hard as it could go in a particular direction. 



and disappeared under the wooden sill of a door. I 
still watched to see what would happen. Presently a 
long string of ants in single file came out and followed 
the exact course that the foraging ant had taken. 
They crossed the mat in the same course, and 
went up the wall straight to the wasp. I left them 
in peace, and some time after I found only the shell of 
the wasp. They had eaten up all its interior, and re- 
turned home. It is evident that single ants leave the 
nest, as scouts or explorers, on foraging expeditions, 
and go to long distances. By some scent left on their 
course, they are able to retrace their steps to their nest. 
The ants in the' nest, probably by some scent of the 
body found which the exploring ant brings with it, are 
made to understand that something good to eat has 
been found. Guided by the exploring ant, or by the 
scent it may have left in its track, the whole nest or a 
portion of it sallies out, and goes straight to the find. 
If the body found is easily dragged home, the column 
does so, in procession, some preceding, some drag- 
ging, and some following the treasure. Otherwise 
they set to and eat up what portions they can of the 
thing found. This trait in ants is most interesting. 
Solitary ants are seen in all directions exploring and 
careering up and down the stems and leaves of plants. 
If they come across a flower with its nectar ap- 
proachable, that flower quickly becomes crowded with 
other ants. Their feeling organs appear to be their 
antennae. As they move about and explore, their 
antennae are always very active, and projected before 
them. They stop here and stop there, and move these 
sensitive organs is if their whole attention were di- 
rected to the impressions received by them, and it ap- 
pears they decide what course to take according to the 
impressions conducted by their antennte. When two 
ants of the same kind going in opposite directions meet 
they never " cut " each other and pass on, but invaria- 
bly stop and have a chat, so to speak, and communi- 
cate to each other the news. How they do this I can- 
not tell, nor can I tell exactly how light communicates 
to our own brain the presence of objects outside of us 
and at a distance from us. 



Tbe Water Jet. 

One of the questions submitted to railroad compa- 
nies by the International Commission of the Congress 
of Railroads was as to the question of the use of 
a jet of water or steam to increase the adhesion of lo- 
comotive wheels. The companies have submitted an- 
swers to this queetioB, which ar« p ub lia b e d in tb« 
Bulletin of the Commission. The Mediterranean Rail- 
road, of Italy, submitted an elaborate report by Cheva- 
lier J. Silvola, stating that experiments were begun in 
1879 on the Pontedecimo-Busalla line, which were so 
successful that the water jet was applied to 35 eight- 
coupled locomotives used on the heavy grades of that 
line. This resulted in a considerable saving, the ex. 
penditure for sand having been $4,000 a year, while 
the cost of the steam or water jet was only about 
$500. An incidental advantage was the absence of 
the sand, which at one time proved a serious obstacle 
in the way of maintaining good drainage in the Giovi 
Tunnel. 

The further opinion is advanced that, while the ad- 
hesion is not increased quite so much by the use of 
water as of sand, the water jet system has the advan- 
tage in that it does not interpose any resistance to the 
movement of the train, as does the sand, more or less of 
which remains on the rails. The engine drivers much 
JDrefer the water jet system, as they say it makes the 
train lighter — that is, it draws more easily. It is stated 
also that the abandonment of the use of sand is ac- 
companied by a lessening of the wear of rails. This 
result is supported by numerous observations, and is 
further corroborated by the observations of M. Couard 
on the Sorderettes Tunnel of the Paris, Lyons & Me- 
diterranean Railroad and those of M. Egger on the 
Swiss Central Railroad. The water jet system, it has 
been said, will not answer in cold climates, but it has 
been very successful on the Swiss Central and Gothard 
lines, both of which are subject to very low tempera- 
tures. The Gothard railroad has 55 locomotives fitted 
with the water jet, and thoroughly approves the sys- 
tem. On this road, although there are long tunnels 
and steep grades, making the use of heavy locomo- 
tives necessary, the wear of the rails has been mnch 
lighter than was expected. The results so far Ob- 
tained justify the making of extended experiments 
with the water jet system, in the opinion of the com- 
mission. 

— < I s I > 

Tbe BrIIIsb Army Riffle. 

According to Sir Henry Halford, the new army rifle 
is to have a very small bore, about 03 inch, and will 
be a repeating rifle, with a magazine holding 10 shots. 
Owing to the reduction of bore, each soldier will be 
able to carry 166 rounds into action as easily as 100 
rounds of tbe present ammunition. The trajectory of 
the arm will be very flat, so that, it is expected, as 
good shooting will be made at 1,000 yards with ths 
new rifle as was made at 600 yards with the Martini- 
Henry, and at the same the recoil will be reduced to 
one-third that of the present arm. 
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THE NEW JEBSET BALLOT BOX. 

We illustrate the new style of ballot box used in the 
late election in the State of New Jersey. It was or- 
dered to be used by State enactment. The bill which 
bore the serial number 317 was introduced into the 
lower house on March 17 of the present year. It passed 
the house March 39, and on April 6 passed the senate. 
So far nearly $20,000 have been expended by the State 
upon the boxes. From all accounts their use does not 
seem to have been an unmixed blessing. 

^The box is of general cubical shape, with glass sides, 




THE NEW JEKSEY BALLOT BOX. 

protected by wire netting. Its top is secured in place 
by three locks. One of these opens with a key which 
is held by one of the inspectors. The other two locks 
are keyless combination locks. Each of the other in- 
spectors locks one of these, using a private combina- 
tion known only to himself. Thus the box cannot be 
opened except by concurrent action of all three. 

About the center of the cover is the aperture for in- 
troduction of the ballot. This is a small opening filled 
up by portions of two tangential rollers or wheels. To 
introduce a ballot it has to be thrust endways between 
the two rollers. Then on turning a handle it is drawn 
down, and the voter can see it fall into the box be- 
neath. In. effecting this rotation, an inscription is 
printed upon the ballot. The desired word, 
the name of the county, for instance, is carried 
in raised characters by one of the wheels that 
draw the ballots down. As the wheel rotates 
and feeds the ballot into the box, it also im- 
presses upon it the inscription. 

By this rotation, registering machinery is 
put in operation that registers one for every 
ballot introduced. At the same time a bell is 
rung, thus notifying all within hearing that a 
ballot has been received. This multiplication 
of precautions is designed to prevent fraud. 
Thus every ballot had to show printed upon it 
the inscription upon the feeding wheel. This 
prevented the mixture of additional ballots. 
The total number introduced were recorded by 
the counting mechanism. This number was 
supposed to tally with the total number in the 
box. No ballot could be introduced surrepti- 
tiously, as the bell was arranged so as to ring 
for each rotation of the feeding wheel. 

In practice, however, the box was found 
somewhat deficient. The men who had to mani- 
pulate it did not always possess the due degree 
of intelligence, and sometimes a deadlock was 
threatened. The ballot box company supplied 
instructors to teach the proper manipulation at 
three dollars per day. In some instances, it 
is said, the boxes were fully locked and the 
combinations "were forgotten. In other eases 
the inspectors could not cope with the com- 
bination locks, and the keys alone were used. 
Sometimes the ballots proved too long to pass 
into the box at one revolution of the feeding 
wheel. This left two courses open to the in- 
spectors. One was to leave the ballot between 
the rollers, and only to introduce it with the 
next one. This, of course, was objectionable. 
The other course was to turn the handle until 
it dropped into the box. This gave a double 
registry on the counter and two rings of the 
bell for one ballot. 

All these troubles indicate that the box is 
far from being a perfect success. But it serves 
to indicate an advance, and certainly presents 
some excellent features. It would certainly 
seem that, with all its deficiencies, it would tend 
to secure the ballots from alteration or distur- 
bance, and would operate to a considerable 
extent to procure a more perfect protection 
against fraud. All that can be said of it is that 
perfection has not yet been attained. 



OTTO VON GTJEBICKE'S VACUUM GUN. 

T. O'CONOR 8L0ANE, PH.D. 

The ingenious old burgomaster of Magdeburg is re- 
nowned as the inventor of the air pump and as the 
originator of many experiments in natural philosophy. 
In his curious book on the Magdeburg experiments, a 
work published in the latter half of the seventeenth 
century, the experiment is 
illustrated, of which the one 
we here describe is a sim- 
plification. In many of his 
experiments on the pressure 
of the air and the effects of 
vacua, he first produced by 
the air pump a vacuum in a 
spherical vessel, and used the 
vacuum thus obtained . for 
some operations conducted 
without or away from the air 
pump. In one instance he 
connected his exhausted 
sphere to the base of a cylin- 
der which a piston tightly 
fitted. On opening communi- 
cation between the two, the 
piston was held down by 
atmospheric pressure so as 
to resist the efforts of a very 
great number of men, who 
are depicted in one of the 
quaint wood cuts as attempt- 
ing to pull it up. For his gun 

he adopted the same system. As he shows the appara- 
tus, it is constructed of metal, with a large spherical 
vacuum chamber. As illustrated here, it is supposed 
to be constructed of glass, a round bottom flask main- 
taining the vacuum. 

The experiment illustrates in an interesting manner 
the laws of momentum of solids and the atmospheric 
pressure. It is an example of the scientific work of 
over two hundred years ago. It is described in the 
same book in which the description of the Magdeburg 
hemispheres was first given. The version of it here 
shown is somewhat simplified. By atmospheric pres- 
sure, bullets are driven through a tube and out of its 



end with high velocity. The tube from which the 
bullets are projected is about three feet long. It may 
be made of metal or of glass. It must be of even dia- 
meter and have a smooth interior. Near its front end 
a short piece of tube is connected at right angles to 
it. This tube may be bent, but such bending is not 
absolutely necessary. The object of its curvature 




The Reno Journal says that the practice 
of smoking opium is becoming almost afi pre- 
valent among the Pacific coast Indians as 
among the Chinese from whom they have 
learned it. 




Fig. l.-CONANT'S ISOCHBONAL 



CLOCK. 



OTTO VON GUERICKE'S VACUUM GUN. 



will be seen later. The other end of the long tube is 
slightly reduced in diameter. This should be as slight 
as possible, provided it is sufiQcient to prevent a bullet 
which fits the tube from falling out. 

A round bottom flask is provided. It should be of 
three pints capacity for a tube three feet long by one- 
quarter inch diameter. A tightly fitting cork with a 
short piece of glass tube of the same size as the piece 
projecting from the longer one is adapted to the flask. 
A rubber connecting tube with pinch cock, a plug of 
wood fitting the end of the projecting tube, and some 
bullets, complete the apparatus. The plug should be 
secured by a short cord, to prevent its loss when the 
bullets are discharged. It must fit air tight, 
yet be easily expelled. This result is best secur- 
ed by giving it a conical shape or by inclining 
the sides considerably. The bullets should fit 
the tube so as to run up and down it freely, 
yet should not have much windage. 

To perform the experiment, a vacuum is 
first produced in the flask. To do this a little 
water is introduced, the cork is put in place in 
its neck, the rubber connecting tube is slipped 
over the tube passing through the cork, and 
the pinch cock is removed or wedged open. 
The water is now heated until it boils. After a 
few minutes' ebullition, steam will issue from 
the rubber tube. When this has continued 
so long that it seems certain that all the air is 
expelled — five minutes should be enough — the 
pinch cock is put in place and tightly closed, 
and at the same instant the flask is removed 
from the source of heat. It is allowed to cool. 
The cooling may be accelerated by pouring 
cold water over it, or by dipping it into the 
same. It is now connected to the long tube 
as shown. If the projecting tube to which the 
rubber one is joined were straight, there would 
be danger that the bullets would drop into it 
or even into the flask. It is therefore better to 
have it curved. 

Two or three bullets are now introduced and 
allowed to roll down to the lower end of the 
projection tube, whence they are prevented 
from escaping by the slight contraction already 
spoken of. The plug is put into the other 
end, and all is ready. The tube is pointed iu 
such a direction that the escaping bullets 
will do no harm, and the pinch cock is suddenly 
opened to its full extent. 

The air at once rushes into the flask from 
the lower end of the tube, driving along with 
its current the bullets. With a pressure of 
nearly fifteen pounds to the square inch to 
actuate it, the air enters the flask with high 
velocity. The bullets go along with the current 
as far as the coinmunicating tube that leads 
into the fiask, and then, owing to their high 
momentum, rush past the opening, strike the 
end of the plug, expelling it from its place, and 
fly out of the tube. This is all done in an 
instant, of course. The bullets pass through 
the tube and are driven out with such ve- 
locity that the eye cannot follow their course. 
They can be projected thus to a great distance. 
They may even possess sufficient energy to 
pierce pasteboard. 

A simpler way of illustrating the experiment 
is to use the long tube with bullets and plug 
alone, the mouth and lungs producing the 
suction.. By placing one or two bullets in the 
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lower end, inserting the plug in the upper, and giving 
a quick, strong inspiration, the bullets may be easily 
thrown fifty feet. But out of compliment to the burg- 
omaster, and in order to see the experiment in its 
perfection, the vacuum method should be adhered to. 

< < » I * 

NEW ISOCHRONAL CLOCK. 
There is some doubt as to when the first clock was 
made, but historically we find mention of the produc- 
tion of a clock in 1232. All of the early clocks subsequent 
to this show a great inventive skill and won- 
derful constructive ability ; but until the dis- 
covery of the isochronal property of the pen- 
dulum by Gtalileo, the mathematical investiga- 
tion of the pendulum by Huygens, and the 
adaptation of the pendulum to the regulation 
of the motion of the clock by Harris, about 200 
years ago, nothing like a perfect time-keeping 
clock was known. 

Probably no single machine was ever made 
in so many forms or in so great numbers, nor 
at so small cost, considering the great number of 
parts, the accuracy with which the parts are 
made, and the care with which they are assem- 
bled. Of course the great majority of clocks 
only approximate accuracy. A few are reason- 
ably accurate, but even these have errors which 
must be compensated. 

Reoo<2rnizing the fact that an absolutely per- 
f#>ot clock did not exist, Mr. H. Conant, of Paw- 
tucket, R. I., has devised and patented a clock 
in which an average of time as kept by a num- 
ber of pendulums and escapements of the most 
perfect construction is indicated by the main 
hands and dial. This clock is shown in the 
annexed engraving. It is a fine piece of me- 
chanism, made by Tiffany & Co., of this city. 

This clock is provided with four pendulums 
and four escapements arranged in pairs, as 
shown in Fig. 2. Each pair of scape wheel 
arbors cany pinions, which engage in the 
large spur wheels, which are placed loosely on their 
supporting shafts, and act as intermediates to trans- 
mit power from the main train to these several es- 
capements. Fig. 3 shows in detail the arrangement 
of these wheels. Power is received by the middle 
wheel, B, and it is transmitted to the wheels on 
each side of it by means of the little planetary 
bevel wheel, C, which is fixed with its axis radially 
to the supporting shaft, and is carried around as 
the wheel, B, revolves. This arrangement will allow 
one of the pinions being stopped, or to move at a speed 
different from the wheel, B, or its mate on the opposite 
side of B, and is known to mechanics as a compound or 
differential gearing. In this case it acts to average the 
motions of the side wheels, A A, into the middle wheel, 
B, for it will be seen that if another pinion wheel be 
acted upon by the wheel, B, that this pinion would 
move at the average speed of the pinions driven by 
A A, which is the half of the 
speed of each added together. 
Then calling the assemblage 
of wheels in Fig. 3 an inter- 
mediate mechanism, it will 
simplify the description to 
say that the second pair of 
pendulums and their escape 
wheels receive their impulse 
by a duplicate mechanism, 
and that these two pair of 
pendulums are impelled by a 
third mechanism, whose cen- 
tral wheel is impelled by the 
pinion on the shaft of the 
sweep seconds shaft on the 
main dial, said pinion being a 
part of the main train, which 
is made correspondingly 
heavier and stronger, and is 
driven by a heavier weight 
than ordinary, inasmuch as 
the four escapements require 
four times the weight to give 
them proportionate effect. 
Thus it will be seen that the 
seconds hand of the main dial 
moves at an average of that 
of the four pendulums, and 
responds to the ticks of 
each. 

To show fully the action of 
the clock, we will suppose 
that it is all ready to run, 
and the seconds hands, both 
of the pendulums, and the 
main dial are all set at 60 or 
zero, and the pendulums are 
at rest. We will now start 
pendulum No. 1. The pen- 
dulum ticks seconds, and the 
second hand of that escape- 
ment will revolve once in ex- 
actly one minute. Bat the 



seconds hand of the main dial, although it responds to 
the ticks of that pendulum, only moves forward one- 
fourth of a second, and will not complete a revolution 
until the first has made four revolutions. This shows 
that the value of the ticks of each pendulum is but a 
quarter of a second to the main seconds hand. Now, 
in corroboration, starting another pendulum will in- 
crease the speed of the main hand by another equal 
factor, and three pendulums moving will give three- 
fourths speed, while the four will impart a speed equal 



eight, or even, sixteen pendulums, or marine escape- 
ments, as desired for accuracy. This one here described 
was made for the purpose of exemplifying the inven- 
tion and testing this workings of different compensat- 
ing pendulums. 




Neiv Secondary Battery. 

A new type of secondary battery was employed on 
the electric launch recently tested by the French 
naval authorities at Havre. The inventor is a M. 
Desmazures, and the cell is constructed as fol- 
lows : A cylinder of tin plate forms at once the 
containing vessel and a portion of the negative 
electrode, which is a sheet of the same material. 
The positive electrode is made from a plate of 
porous copper, obtained by subjecting, the 
metal in a state of powder to a pressure 
amounting to several tons on the square inch. 
This plate is separated from the negative ele- 
ment by a partition of parchment paper sup- 
ported on glass rods, the object being to pre- 
vent copper oxide reaching the negative ele- 
ment and causing a film of metallic copper to 
be there deposited. The cell is filled with a 
mixed solution of zincate of soda and sodium 
chlorate, and is then hermetically sealed. The 
charging is effected in the usual way, the result 
being a deposition of metallic zinc on the nega- 
tive electrode, which is redissolved on discharg- 
ing. The number of cells used at Havre was 
132, which furnished a current of from 87 to 89 
amperes under a difference of potential of 100 
to 104 volts, and the weight per horse power per 
hour was about 73 pounds. 



Fig. 3.— THE 



AVEBAGINO 



WHEELS. 



to one- fourth of each added together, consequently an 
average of the speed of all. 

To give room, .the clock is made rather wider in its 
case than ordinary, and two pendulums are in front 
and two are in back. A plate of thick glass is put be- 
tween the front and back pendulums, and is intended 
to cut off any sympathy caused by the motion of the 
air. 

This clock is much easier of regulation thantheordi- 
nary clock, for the reason that it is not necessary that 
each pendulum should keep correct time, but that it 
should have a steady rate, and if it is too fast, it is cor- 
rected by another going correspondingly too slow; and 
the inventor believes th_at pendulums will have a 
steadier rate when thus associated than when isolated, 
quality and other circumstances being equal. 

It will be readily understood from this description 
that these instruments can be made with two, four. 




Wild Geese In Dakota. 

A traveling correspondent now in central 
Dakota says they had a cold snap there in the 
latter part of October, when the temperature 
quickly fell to 12° F. below zero. One curious 
effect of the cold was to bring down immense 
flocks of wild geese. Seen from the car windows, 
when they alighted on the stubble fields they looked 
like great snow banks, covering many acres of ground. 
Mr. Goose unlike Mr. Buffalo seems to augment in 
numbers. They are exceedingly shy and difiBcult 
to shoot. The best way to capture them is to dig 
a pit near where they feed, stick up two or three dozen 
decoys made of sheet iron painted up, and when a flock 
Hies over they come down out of curiosity. If a man 
is sunk in the ground up to his shoulders, they don't 
recognize him. Another way is to approach a feeding 
flock with a team of horses, of which they are not shy. 
They don't seem to see a man if he remains in a wagon. 
Skirt the flock as close as possible, then suddenly turn 
and run the horses straight for them at top of speed. 
They rise slow, and one can get directly under, often- 
times, and bang away with results. 
Two men brought fifty-seven in half a day. They 
are fine, large game, about the 
size of domestic geese, and 
nice eating. 

Artesian wells are growing 
quite fashionable in this cen- 
tral part of Dakota. I meet 
them quite often. Any town 
that makes any pretense to 
be a town must now have its 
artesian well. They all seem 
to be about 900 to 1,100 ft. 
deep, and cost from about 
$3,500 to $4,000 each, with a 
pressure of 180 to 200 lb. to 
the square inch. W. Y. B. 



«♦» 



Fig. 2.-TIME AVEBAQING MECHANISM OF CONAXT'S CLOCK. 



Ostrlcbes. 

A correspondent at Cape 
Colony, South Africa, writes 
us as follows : A curious habit 
of these birds was witnessed 
on the farm Guilford, in the 
Queenstown district, by the 
proprietor and some of his 
family and servants during 
the late rains. 

The nest, which is merely 
a large, flat, saucer-like hole 
in the ground, became flood- 
ed; and when the water did 
not directly drain off, the two 
parent birds began to drink 
it up till the nestwas drained 
dry. 

The poor hen bird was so 
full that she seemed quite 
sick ; the cock, however, drank 
his full share as in duty 
bound, being the most assidu- 
ous in all matters pertaining 
to the incubator, always sit- 
ting on the eggs himself by 
night. 
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Tbe Isolation of FInorlne. 

This recent scientific achievement of M. Moissan has 
been made the subject of a report to the Chemical 
Section of the French Academy, which, according to 
Engineering, sets forth the work of preceding chemists 
leading up to the late discovery. Prom this it ap- 
pears that Scheele and others taught us how to pre- 
pare fluoric acid, and Davy attempted to isolate fluor, 
or fluorine, as he called it. Since Davy's attempt sev- 
eral others have tried it by electrolysis, some of these 
injuring their health in the process^ M. Moissan suc- 
ceeded by the electrolytic method, and came to the 
conclusion that the gas which is disengaged at the 
positive pole by electrolysis of anhydrous fluorhydric 
acid is fluor. This conclusion has been justified by 
the report of the above mentioned committee. This 
gas was found to have the following properties : It 
is completely absorbed by mercury, with the produc- 
tion of protofluoride of mercury ; it decomposes cold 
water, disengaging ozone; phosphorus burns in it, pro- 
ducing fluoride of phosphorus ; sulphur warms, melts, 
and even flames in it ; iodine is transformed in it to a 
colorless gaseous product ; antimony and arsenic in 
powder burn in it ; crystalline silicium takes fire and 
burns in contact with it, producing fluoride of sili- 
cium. Adamantine boron burns in it with greater 
difficulty. Carbon seems unaffected, but iron and 
manganese in powder burn in it with sparks. It at- 
tacks most organic bodies with violence ; alcohol, 
ether, benzine, turpentine, and petroleum take flre in 
contact with it ; and fused chloride of potassium is 
attaeked„cold, by it, with disengagement of heat. 

^ « • > * — — — 

Edison's Improved Phonograpb. 

We recently gave some account of this, but the fol- 
lowing report of an interview with Edison by a World 
reporter contains additional particulars which are both 
curious and interesting. In answer to about two 
hundred questions, more or less, Mr. Edison said : 

" Perhaps I am wrong in telling you anything about 
my phonograph, because what I claim for it is so ex- 
traordinary that I get only ridicule in return. I am so 
confldent that when the apparatus appears it will dis- 
pel all doubts as to its practicability and working 
value that I can afford for the present to ignore all 
kinds of criticism and keep at my work regardless of 
the storm which I have been raising by telling a few 
people that there wassuch a thing as a perfected phono- 
graph in existence. I am sure that while scientific men 
may doubt that I have succeeded as well as I say I have, 
they will admit that there is nothing at all impossible 
in what I claim, and that the germ of the perfected 
phonograph, should such a thing appear, is very clear 
in my old toy of ten years ago, which was exhibited all 
over the country, and was then acknowledged to be 
one of the wonders of the century. Just consider for a 
second what my old phonograph is, and think how 
little needed to be done to bring it to a working instru- 
ment. With my roughly constructed instrument of 
1877 I reproduced all sorts of sounds, getting back from 
the phonograph something like the original sound. Of 
course, you had to yell into the thing, and the repro- 
duction of conversation was often something of a cari- 
cature of the original. Nevertheless, to obtain a result 
that could be understood was doing wonders, and most 
people who remember my exhibitions will admit that 
while I did not produce a commercial machine, I made 
a very interesting and creditable attempt, and my 
whistling and singing phonograph was a wonder. 

"There were allsortsof objections in detail^ to my | done lilTafiB arn 
first instrument. It weighed about one hundred 
pounds ; it cost a mint of money to make ; no one but 
an expert could get anything intelligible back from it. 
The record made by the little steel point upon a sheet 
of tin foil lasted only a few times after it had been put 
through the phonograph. I myself doubted whether I 
should ever see a perfect phonograph, ready to record 
any kind of ordinary speech and to give it out again 
intelligibly. But I was perfectly sure that if we did 
not accomplish this, the next generation would. And 
I dropped the phonograph and went to work upon the 
electric light, certain that I had sown seed which would 
come to something. For ten years the phonograph has 
come up in my brain automatically and almost periodi- 
cally. I would turn it over and over mentally when I 
had nothing else to think about. When I couldn't 
sleep at night, when traveling, when worried about 
business affairs, I would think the phonograph over 
and jot down any new ideas for future experiments. 
Eight months ago I began laboratory work upon it 
again, and a month ago I stopped because I could see 
no further improvement to be made. It is a finished 
machine — simple, cheap, effective, not liable to get out 
of order, and it does everything that I ever hoped the 
perfected phonograph might do. 

"My phonograph will occupy about as much space 
on the merchant's desk, or at the side of the desk, as a 
typewriter does. It will work automatically by a small 
electric motor, which runs at a perfectly regular rate of 
speed, is noiseless, and starts or stops at the touch of a 
spring. Suppose the merchant wishes to write a letter; 
he pulls the mouthpiece of the phonograph to him, 
starts the motor with a touch, and says what he ha« to 



say in an ordinary tone of voice. When he is done, he 
pulls out a little sheet and rolls it up for the mail. The 
recipient places this sheet in a similar phonograph, 
touches the motor spring, and the ' instrument will at 
once read out the letter in a tone more distinct, clearer, 
more characteristic of the voice of the writer than any 
telephone you or I ever heard. The phonograph voice 
is not a loud voice, perhaps not more than twice as loud 
as the sound you get from a good telephone, and an 
earphone will be necessary. This, however, may not be 
an objection, inasmuch as people do not always want 
to have their letters heard all over the oflBce. In aim- 
ing for loudness in the phonograph, I went astray in 
my first experiment. I should have tried for clearness. 
The present apparatus will satisfy any one who is half 
satisfied with the telephone. Of course, there are no 
disturbances in the phonographic message such as those 
made by induction along a telephone wire ; and as the 
apparatus will repeat the letter over and over again, it is 
possible to understand every syllable, even in a noisy 
office. I was so overcome with the success of my first 
instrument, finished about six weeks ago, that I doubt- 
ed whether I could make another equally good, and I 
went to work at once to do so. My second instrument 
works as well as the first, and I have forty workmen 
employed in making the tools for the manufacture of 
the first lot of 500 phonographs. They will cost $60 
apiece. 

" Now for some speculation as to what people may 
do with the phonograph. lam confident that it will 
be found in the office of every busy man. I am con- 
fident that the editor and the reporter of the future 
will never think of losing time by writing with a pen 
or dictating to a stenographer when the printer can 
set type better from the dictation of the phonograph 
than he can from copy. I have already perfected an 
apparatus which allows the phonographic message to 
be given out in pieces of ten words each. The printer 
touches a pedal with his foot, and the phonograph 
says ten words. If he sets the ten correctly, he touches 
the pedal again and gets ten words more. If he is in 
doubt he tries another pedal, which makes the phono- 
graph repeat. In the future some method may be 
found of combining the phonograph and the telephone 
— that is to say, the phonograph may be made so deli- 
cate as to take down the sound from a telephone and 
give it out again when wanted. As yet I have not at- 
tempted any such thing. The vibrations of the tele- 
phone diaphragm are too delicate for use in the phono- 
graph. IhbdBiness'I tfiink tHat the phonograph will 
be used everywhere. Outside of business it is hard to 
say exactly to what uses it may be put. As it will 
record and repeat any kind of musical sound, and as 
the process of duplicating the phonogram, as I call 
my sheet of metal which has passed through the phono- 
graph and become impressed with certain sounds, is 
very cheap, the phonogram copy of a lecture, a book, 
a play, or an opera need cost but a trifle. 

"For music I know that you will simply laugh when 
I tell you what I have done with the two instruments 
that I have finished. I have got the playing of an 
orchestra so perfectly that each instrument can be 
heard distinct from the rest. Ton can even tell the dif- 
ference between two pianos of different makes ; you 
can tell the voice of one singer from another ; you can 
get a reproduction of an operatic scene in which the 
orchestra, the choruses, and the soloists will be as dis- 
tinct an'd as satisfactory as opera in this sort of minia- 
ture can ever be made. Opera by telephone has been 
(On3on more or less successfully, but 
the phonograph will eclipse the telephone for this pur- 
pose beyond all comparison, and phonographic opera 
will cost nothing, because the phonogram can be passed 
through the phonograph, if necessary, a thousand 
times in succession, and once the machine is bought 
there is no other cost beyond the trifle for phonograms. 
For books the phonogram will come in the shape of a 
long roll wound upon a roller. To make the first 
phonographic copy of a book some good reader must of 
course read it out to the instrument ; once that is done, 
duplication to any number of thousand or million 
copies is a simple mechanical work, easy and cheap. 
Now, just think a moment what that means. 

" Suppose you are sick, or blind, or poor, or cannot 
sleep. You have a phonograph, and the whole world 
of literature and music is open to you. The perfected 
phono|3"aph is going to dalbore for the poor man than 
the printiDg press. No mwtt^ where he is, the poor 
man (MMl {tear all the great l^turers of the world, can 
have ail the great books read to him by trained readers, 
can hear as much of a play or. an opera as if he was in 
the next room to the theater, and all this at a cost 
scarcely worth mentioning. I remeinber that when the 
telephone was first announced it was said that now 
people in the wilds of Africa or America might assist 
nightly at the performances of the Paris Opera House. 
The wires from that favored spot might run to all parts 
of the world. Well, we have not yet got to that, though 
it is a scientific possibility for the future to perfect in 
detail. But the phonograph will make such a thing 
perfectly easy. The phonographic record of a per- 
formance at the Paris Opera House can be duplicated 
by the thousand and mailed to all parts of the world. 



I don't know but that the newspaper of the future will 
be in the shape of a phonogram, and the critic will give 
his readers specimens of the performance and let them 
hear just how the future Patti did her work, well or 
otherwise. This sounds like the wildest absurdity, and 
yet, when you come to think of it, why not ? Have I 
told you enough to make you believe that I am joking? 
Well, I am nothing of a joker, and this is all the most 
sober kind of statement. Within two months from 
now the first phonographs will be in the market." 

The reporter to whom Mr. Edison told all this in his 
usual earnest and quiet manner asked several expert 
scientists what they thought of it. Not one was found 
who was willing to say that there was anything im- 
possible or even improbable in what EdisOn claims to 
have done. The points of detail mentioned as difficul- 
ties about which Edison had said little or nothing were, 
first, the scarcity of good small electric motors, per- 
fectly regular and perfectly noiseless ; secondly, the 
difficulty of making a recording sheet for the phono- 
graph which would not wear out when passed through 
the instrument a great many times. This was one of 
the old troubles of the first phonograph. Edison says 
that he has made a perfect motor and also a perfect 
material for his phonograms, but as yet he wili not 
show either to outsiders. 

< I » I » 

Howr to Copy Pbotograpbic niaeic Ijantern Slides. 
A correspondent in the English Mechanic suggests the 
following mode for making magic lantern slides. W*- 
submitted the article to an experienced photograph ei", 
who expresses some doubt as to its working satisfac- 
torily, but at the same time he recommends amateur 
photographers to try the receipt, and if not found 
satisfactory, that they experiment with other ingredi- 
ents or the same substances in other quantities until 
they discover a better process. 

The process is known as the "blacklead" process, 
and the principle of it is that gum arabic becomes 
insoluble when placed in contact with white light. 
The following ingredients must be mixed carefully, 
and allowed to remain 24 hours before using : 

Gum arabic 60 grains. 

Glucose 45 grains. 

Glycerine 10 minims or drops. 

Water 2 ounces. 

When well melted add (in a dark room) 30 grains of 
potassium bichromate. 

A glass plate, the size of the slide about to be copied, 
is well cleaned and coated (in the dark room) jyitb the 
above solution. When quite dry, it must be well heatta 
previous to exposure in the printing frame. The ex- 
posure of this sort of plate, like any other, can only 
be found by experience ; for, of course, a great deal 
depends on the density of the photograph and the 
brightness of the light. This process differs from 
ordinary photography in this way : In photography 
a positive will give a negative, and vice versa. In this 
process a positive gives a positive and a negative a 
negative. 

Having exposed the plate for a sufficient length of 
time, you now develop by brushing over it with a 
large camel's hair brush the finest blacklead. It will 
now be observed that that part of the plate which saw 
most of the light will be insoluble, and the blacklead 
will not stick there ; but on that part of the plate 
which saw no light the gum arabic will be soluble and 
the blacklead will adhere. To get the photograph 
dense enough, you will have to keep rubbing in the 
blacklead for a considerable time. Having developed 
it sufficiently, you now pour on some thin collodion, 
so that every part will be covered, and then tilt the 
plate up on one side to drain. When well drained 
dry well, and then wash in clean cold water for two 
hours. Remember that without the collodion the pic- 
ture will fade away when put in water, and that the 
plate must be washed until the collodion is perfectly 
dry. 

The reason that you wash the plate after coUodioniz- 
ing is that all the potassium may be removed. When 
completely finished, it is a good plan to cover the side 
with the photograph on it with a piece of clear glass 
to protect it, binding the two together with an edge of 
blacji paper — needle paper is the best. 



Destractlon of the Pbylloxera. 

^ Clemm has patented the following process in most 
ilized countries : 
He incorporates with the soil sulphides and carbon- 
ates which easily undergo decomposition, preferably 
those of potassium. Peat which has been made to ab- 
sorb sulphuric, nitric, or phosphoric acid is then also 
introduced. The acid gradually acts upon the sul- 
phide and the carbonate, liberating sulphureted hy- 
drogen and carbonic acid in the soil. These two gases, 
according to the experiments of Dr. Eyrich, of Mann- 
heim, are rapidly and uniformly distributed, and prove 
fatal to the Phylloxera in its underground stage, as 
well as to Colorado beetles, field mice, moles, etc. The 
potash remains in the soil as a sulphate, nitrate, or 
phosphate. The question is whether useful animals, 
such as earthworms, humble bees, carnivorous g^round 
beetles, etc., will not be destroyed also. 
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THE VOLCANO OF ELT7CHI OB KLT7CHEFSKATA, 
KAH8CHATKA. 

Kojerevsky — a village of ten huts and sixty-three in- 
habitants — lies at the foot of Uskovska, a mountain of 
nearly 13,000 feet, whose summit from this aspect pre- 
sents the appearance of a uniformly rounded dome of 
snow. It Is in reality twenty-three miles off as the 
crow flies, but the giant scale on which nature works in 
these regions belittles space to an extent that is incon- 
ceivable until the hard facts of actual measurement are 
before one. A little farther to the south and east is 
Kluchi, whose sharp peak rises to a vertical height of 
81^ miles above the river, guarded on the right by 
Kojerevska, which is inferior to it in altitude by 1,500 
feet. 

The sun was setting as we rounded a corner and 
came in sight of the village of Kluchi, its smoke hang- 
ing as a blue haze in the still evening air. To our left, 
the Harchinska Mountains, furrowed with deep gorges, 
looked almost black against the amber sky. The huge 
cone of Kluchi caught the last rays of the sun and 
flushed a pale pink, while at the lip of the crater a 
fleecy puff of smoke hovered for an instant as if in 
doubt, and then floated out a long thin streamer to the 
east. Around his shoulders hung a thick belt of cloud, 
gathering rapidly with the fast approaching night, 
and beneath, slope after slope rose steadily up to meet 
the pyramid above. 

The morning of September 13 broke with hardly a 
cloud, and the view of the mountains, which now lay 
nearly due south of us, was magnificent. The even 
slopes of ruddy vegetation rise smoothly upward till, 
at the height of two or three thousand feet, the snow is 
reached. The outline of the mighty volcano was as 
perfect here as before, and its exquisitely graceful slope 
as unbroken. Near the summit, on the side immedi- 
ately facing us, a deep furrow, as yet untouched by the 
rays of the morning sun, showed the remains of some 
past eruption — a huge scar which the snows of many 
winters had done their best to obliterate. From the 
crater light puffs of smoke drifted slowly away to the 
east, far whiter than the snow which lay below, for on 
all sides, and especially near the sum- 
mit, a sprinkling of ashes had dulled 
its purity almost to a gray. The round- 
ed half dome of Uskovska to the west 
showed a vast field of unbroken snow, 
and on the side toward Kluchefskaya 
appeared to have been completely 
blown away by some great eruption in 
past yeal-s, leaving a huge open crater, 
the western walls of which alone were 
standing. The upper part of these, 
which was all that we were able to see, 
seemed to be almost vertical upon the 
inner face. Between the two moun- 
tains was a lesser cone, which, like 
Uskovska, appeared extinct. 

We had an excellent opportunity for 
taking observations on the heights, 
the river forming a good base. We 
accordingly took advantage of it, and 
from the results of this and other work 
the following may be given as fairly 
accurate altitudes for the four chief 
volcanoes lying to the south of the 
lower part of the Kamschatka River : 
Kluchi or Kluchefskaya, 16,988 feet; 
Uskovska, 12,508 feet ; Kojerevska, 
15,400 feet ; Tolbatchinska, 11,700 feet. 

We were informed that an eruption 
of Kluchi had occurred in 1879. The 
mountain is always more or less in a 
state of activity, but on the morning 
of August 14 dense clouds of smoke 
appeared above the crater, and at 
midday the sky was as dark as night. 
Before long ashes began falling, and in 
a few hours the ground was covered 
with them to the depth of three inches. 
There was no earthquake, but on the 
following morning a small stream of 
lava poured from the lip of the crater 
on the north side. It descended but a 
short distance, however, and, shortly 
after, the mountain returned to its 
usual state of threatening quiescence. 
With this exception there have been 
no eruptions within the memory of 
man, or at least none of any magni- 
tude. A few ashes often fall, and had 
done so not long before our visit, but 
the recent falls of snow had done much 
to hide them. 

Kluchi appears to have been still 
more active in the middle of the last 
century. Krasheniniko v says that ' ' it 
throws out ashes twice or thrice yearly, and sometimes 
in such quantities that for 300 versts around the earth 
is covered with them to the depth of a verishoke (nearly 
two inches). From the year 1727 to 1731 the inhabit- 
ants observed that it burnt almost without Interrup- 
tion, but they Were notouder 0uch apprehensions as in 



the last conflagration in the year 1737. This terrible 
conflagration began the 2Sth of September, and lasted 
one week, with such violence that to the people who 
were fishing at sea near the mountain it appeared 
one red hot rock, and the fiames which burst through 
several openings sometimes showed like rivers of fire, 
with a shocking noise." 
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BTTNO'S FNETTUATIC SPEED INDICATOB. 

On the 6th of October there was an earthquake of 
tremendous violence in the Avatcha district and the 
southern point of Kamschatka, regions which, it should 
be observed, lie in a direct line betweenKluchiand the 
volcanic chain of the Kuril Islands. An enormous tidal 
wave occurred, " overflowing the shore 200 feet high," 
and killing many of the inhabitants ; but the country 
in the immediate neighborhood of the volcano did not 
appear to suffer much, although a violent earthquake 
was experienced at Nischni Kamschatka on the 23d of 
the same month. 

In 1762 and 1767 outbursts again occurred, though of 
very much less severity, but subsequent to that time no 
accounts of other eruptions have, as far as I am aware, 
been published, with the exception of that of Professor 
Adolph Erman, who, in 1829, found the peak " in pic- 
turesque and sublime activity, and approached the 
burning lava, which poured forth a continuous stream," 
till he-reached the height of 8,000 feet above the sea. — 
Dr. F. H. H. Guillemard, Cruise of the Marchesa. 
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PNEUKATIC SFEEB IHSICATOB. 
This indicator is the invention of Captain G. Rung, 
of the Danish artillery, and has already been in use for 
about a year and a half in the Danish navy, where it 
seems to have given great satisfaction. The principal 
merit of this invention lies in its extreme simplicity 
and consequent cheapness and non-liability to get out 
of order. The apparatus consists, first, of a rotating 
tube acting as a centrifugal exhauster. This is con- 
nected with a pipe leading to an indicator, by which 
the air pressure within the pipe is made to exhibit the 
number of revolutions per minute of the exhauster. 
Several different forms of indicator are made, and in 
the adjoining illustration three independent methods 
are shown. In this figure, R R is the rotary tube, 
which is driven from the shaft of the dynamo or other 
machine. A is an indicator, constructed precisely on 
the principle of the aneroid barometer, and of which, 
therefore, no further description is necessary. The 
scale is calibrated, so as to be i^ad directly in revolu- 
tions per minute. Another form is indicated at Ai, in 
which a U tube containing water is employed, one 
branch being connected with the rotating exhauster 
and the other remaining open to the atmosphere. The 
difference of pressure in the two limbs, which is pro- 
portional to the speed, is indicated, as in the ordinary 
mercurial barometer, by means of a float attached to a 
cord passing over a pulley carrying an index land, and 
which is counterbalanced by a weight. This is a very 
sensitive and also a very accurate arrangement. Evapo- 
ration is compensated for by means of a small plunger, 
not shown in the figure, by adjusting the position of 
which the needle may be set to zero at any time. A, 
represents a recording arrangement, in which the point 
of a bent lever traces a line upon a sheet of paper 
wrapped on a cylinder, which is rotated by clockwork. 
The position of the lever is determined by the degree 
of exhaustion in an aneroid chamber. 

In addition to the advantages already named, there 
are two important features which may be said to be 
almost peculiar to this system. It permits of an accu- 
rate indication of the speed of any class of machinery 
at any distance from the machine it- 
self. And a single indicator may be 
applied successively to any number of 
rotators. It is usually sufficient to 
have only one indicator connected 
with a common reservoir, to which 
the pipes from the rotators can enter 
through stop cocks. The latter fea- 
ture is of course an admirable one 
from the economical standpoint. — The 
Electrician {London). 
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KLUCHI OR KLUCHEFSKAYA, VOLCANO, 16,988 FT., KAMSCHATKA. 



Gossip," preserved eggs by carefully oiling them with 
a soft brush all over and packing them in jars with 
plenty of bran between each layer. A thick brown 
paper should be tied over the mouth of the jar when 
it is full. " When eaten at three months old," she 
says, " yon could not tell them from fresh eggs." 



Electrolytic Inlaid ITork. 

This class of work in metal decora- 
tion can be executed by aid of the 
electric current in the following way : 
The plate of copper which is to receive 
the inlaid design is dipped into melted 
wax, so as to receive a thin coat of it, 
and the design is drawn through the 
wax, so as to leave the copper per- 
fectly exposed in the lines. The plate 
is now connected with the positive 
pole of a battery, and a second cop- 
per plate is connected with the nega- 
tive pole, and both plates are suspend- 
ed in a solution of sulphate of copper. 
Under the action of the current, the 
copper of the first plate is attacked 
and dissolved where the lines were 
drawn through the wax, so as to pro- 
duce an etching of the design on the 
surface, while an equivalent of the 
copper is deposited upon the other 
plate. When the design has been 
etched about 1 mm. (one twenty-fifth 
inch) in depth, the plates are removed 
from the bath, by a few drops of 
hydrochloric acid the sulphate of cop- 
per solution adhering to the lines is 
removed, and the plate is washed in 
pure water. Next, the same plate is 
connected to the negative pole of the 
battery, to whose positive pole a plate 
of platinum is connected, and the 
plates are suspended in close proxim- 
ity to each other in a nickel or silver 
bath. The reverse process now takes 
place. According to the solution em- 
ployed, metallic silver or nickel is de- 
posited in the lines etched in the cop- 
per following the design inscribed in 
the wax, and this operation is pro- 
longed until the lines are perfectly 
filled up. The wax coating is readily removed by a 
wooden scraper and by washing with alcohol. This 
gives upon the copper surface a design in inlaid metal, 
either silver or nickel, which in beauty and durability ' 
surpasses any produced in other ways. — Centralblatt 
fur Opt. und Mech. 
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Do we Oirn Bebrliig Sea? 

The brief filed at Sitka by the counsel of the United 
States government shows to what extent the State 
department is prepared to go in maintaining our claim 
of exclusive jurisdiction over Behring Sea east of 
the line established by the treaty of 1867 as the 
boundary between Russian and American waters in 
the North Pacific. 

The British sealers were seized at a point in Behring 
^ea about 130 miles north of the island of Ounalaska, 
ohe nearest land. They are prosecuted under a sec- 
tion of the revised statutes which provides that no per- 
sons other than those licensed by the government 
shall kill any fur-bearing animal "within the limits 
of Alaska Territory or in the waters thereof." The de- 
fense, of course, is a denial of the United States' juris- 
diction in Behring Sea beyond the marine league belt 
recognized by the common law of nations. 

This controversy opens the most important interna- 
tional question with which the United States is at 
present concerned. In view of the importance of the 
principle and the magnitude of the sea area involved, 
the century-old headland question of the Atlantic 
fisheries becomes insignificant in comparison. The 
United States asserts the doctrine that from the chain 
of Aleutian Islands up to Behring Strait the waters 
of the North Pacific Ocean are landlocked and belong 
exclusively to us, with the exception of a narrow 
strip along the Asiatic coast ; and that we have the 
same dominion over them as over the waters of Lake 
Michigan, or of Chesapeake Bay, or of Long Island 
Sound. 

The sea area covered by this most important and 
interesting claim is about three times as great as the 
entire Grulf of Mexico. Roughly speaking, it is equal 
to the Mediterranean, the Adriatic, the JE^esun, and 
the Black Seas combined. Take a map of the world 
on Mercator's projection, and draw a' line from the 
middle of Behring Strait southwesterly to a point mid- 
way between Attou Island, the westernmost of the 
Aleutian archipelago, and Copper Island, just east of 
Kamschatka. That represents the line of demarka- 
tion precisely stated and established by the treaty ced- 
ing Alaska to the United States. The triangular body 
of water inclosed by this imaginary frontier on the 
northwest, by the chain of the Aleutian Islands on 
the south, and on the east by the coast of Alaska 
proper, forms the " inclosed sea " over which the State 
department claims exclusive dominion for the United 
States. 

Attou Island, the westernmost point of United States 
territory, is in the longitude of New Zealand. It is 
actually further west of Sitka than San Francisco is 
of New York. Attou is as far west of New York as 
New York is west of Trebizond or Moscow. More , 
than a hundred miles beyond this island, in the open 
Pacific waters, is the western limit reached by the 
laws which Congress makes — that is the claim. 

Can we shut the world out of Behring Sea ? Is that 
body of water really an inclosed sea, an inland sea, 
in the sense recognized by the international code ? In 
selling Alaska to us, had Russia the right to con- 
vey also exclusive dominion over this vast region 
of brine ? These are the points involved in the 
controversy about the British sealing schooners seized 
by our revenue cutters in order to protect the busi- 
ness of our tenant, the Alaska Commercial Company. 
It appears that our government is preparing to answer 
all of these several questions unqualifiedly in the 
affirmative. 

The one vital point in the brief prepared by Mr. A. 
K. Delaney, counsel for the United States in the cases 
of the captured British sealers, is the argument that 
in the treaty settlement between Russia and Great 
Britain in 1825, Russia's dominion over Behring Sea 
was not challenged by Great Britain — in other words, 
that it was tacitly recognized. Nevertheless, the ques- 
tion is in a shape that admits of widely different con- 
structions. "If a sea," says Vattell, in his treatise on 
the Law of Nations, " is entirely inclosed by the ter- 
ritories of a nation, and has no other communication 
with the ocean than by a channel of which that na- 
tion may take possession, it appears that such a sea 
is no less capable of being occupied and becoming 
property than the land, and it ought to follow the 
fate Of the country that surrounds it."— iTeio TorJi 

Sun. 
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steam Heating for Railroad Cars. 

The sure approach of colder weather has, we are glad 
to notice, revived the question of heating our railroad 
cars by other means than the outrageously dangerous 
coal stove. Public sentiment, irritated by the several 
holocausts of last winter, naturally demanded a change, 
and several of the State legislatures made laws com- 
pelling such change. So far this is good, and several 
of the railroads have already arranged for the intro- 
duction of a safer means of heating their passengers. 
Most of the attempts so far have quite naturally looked 
to steam as the easiest solution to the heating problem, 
pat there is considerable difference in the divers sys- 
tems as to the mode of application and source of supply. 

The Penasylvauia Company is reported to have suc- 



cessfully solved the problem, so far as its future on the 
question is concerned, by taking the steam from the 
locomotives, and gradually extending its experiments 
until eight cars are easily, safely, and comfortably 
warmed ; and it is stated that the intention of the com- 
pany is to apply it to several of its best trains as soon 
as;possible and then continue its development. 

This solution is perhaps as good as could be obtained, 
provided that the cars were warranted always to be 
in conjunctidn with a locomotive, and the said loco- 
motive warranted always to be in proper working. 
But, as the Railway News suggests, accidents will 
happen, and if no other means of heating the cars is 
provided for, what is to become of the passengers if 
an accident happerts to the locomotive? They may pos- 
sibly freeze to death if the eventuality is not otherwise 
provided for. In most cases of accidents, railroad men 
know that it is just the locomotive which runs the 
greatest danger. The system to be generally adopted 
must provide for this eventuality, and if its steam is 
obtained from the locomotive, it must have some 
secondary source of supply, individual to the car itself 
and applicable when required. 
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Complementary 4;olors. 

G. Crace, in The Architect (London), repeats as 
follows what most people know, but some do not : 

All colors have their complementaries, which add to 
or detract from the beauty of the adjoining colors, ac- 
cording to what they may be. Thus, the complemen- 
taries of red are green ; blue are orange ; yellow are 
violet. If you cut out pieces of gray paper in an 
ornamental form, and stick a piece on each of the three 
colors I have named, you will find, in a shaded light, 
the gray will be fully tinted by the complenientaries of 
these colors. But you cannot lay down precise rules. 
An experienced artist can.bringany two colors together 
by properly modulating them. Nothing is so charm- 
ing and so refreshing to the eye as an harmonious ar- 
rangement of colors. They are " like a sweet chord of 
music to the sense." The hand of nature never errs,- 
whether it brings together scarlet and crimson, as in 
the cactus ; scarlet and purple, in the fuchsia ; yellow 
and orange, as in the calceolaria ; or the colors in 
the varied plumage of exotic birds — the harmony is 
always beautiful, ever perfect. The laws of harmoni- 
ous coloring are a necessary part of the knowledge of 
the manufacturers of colored fabrics. I will suggest a 
few contraists : 

1. Black and warm brown. 2. Violet and pale green. 
3. Violet and light rose color. 4. Deep blue and golden 
brown. 5. Chocolate and bright blue. 6 Deep red 
and gray. 7. Maroon and warm green. 8. Deep blue 
and pink. 9. Chocolate and pea green. 10. Maroon 
and deep blue. 11. Claret and buff. 12. Black and 
warm green. 

< I I I » 

Tbe Great Telescope. 

Ap opportunity to see the largest refracting telescope 
in the world, which was afforded the public recently 
by the manufacturers, Warner & Swasey, was improv- 
ed by a multitude. A constant procession of carriages 
and pedestrians moved to the works during the after- 
noon and evening and viewed the immense .telescope 
with wonder and delight. The instrument will be dis- 
mounted within a few days and shipped to the Lick 
Observatory, Mt. Hamilton, Cal. The manufactory 
has been the Mecca for astronomers from all parts of 
the country for several weeks, and the visitors yester- 
day, comprising the leading scientific and business citi- 
zens of Cleveland and vicinity, were eager to improve 
the opportunity to see , the great instrument. The 
column which supports all the movable parts is as high 
as a three story building. It is of cast iron, ten by 
seventeen feet at the base and four by eight feet at the 
top, and weighs 36,000 pounds. Surmounting this 
column is the head, weighing 8,000 pounds, in which 
turns the steel polar axis, ten feet long and twelve 
inches in diameter, weighing 2,800 pounds. When the 
instrument is placed in position in the observatory, this 
axis will be adjusted parallel to the . axis of the earth, 
and consequently will point to the exact north pole of 
the heavens, around which all stars seem to revolve. 
At the upper end of the polar axis and at right angle 
to it is fastened a heavy cylinder or sleeve, which forms 
bearings for the steel declination axis. This axis is ten 
feet long and ten inches in diameter, weighing 2,300 
pounds. Attached to the declination axis is the great 
steel tube, at the end of which will be placed the world 
renowned thirty-six inch object glass. The object 
glass, weighing with its cell 638 pounds, is now at the 
observatory on Mount Hamilton. This great lens, 
which is nearly 50 per ceiit more powerful than any 
other yet made, will gather the light from stars mil- 
lions of miles away and concentrate it at the eye end 
of the tube, 56 feet 6 inches distant, where the brilliant 
image of the star is magnified by eye pieces or micro- 
scopes and observed by the astronomer. A great variety 
of eye pieces are provided, magnifying from 180 to 4,000 
diameters. This eye end of the telescope is a marvel 
of intricate mechanical construction. It seems to be a 
series of telescopes within telescopes and wheels with- 
in wheels. In fact, there are five complete telescopes 



here besides the large one. Two of these, with object 
glasses six inches and four inches diameter, are in 
themselves as powerful telescopes as many in use in 
colleges. These serve as finders, to aid in pointing the 
great tube to the star desired. The other three small 
telescopes are for reading the fine graduations on the 
right ascension and declination circles located on the 
polar ■ and declination axis. These circles are illumi- 
nated by electric light, and the readings give the exact 
position of the observed star to a single second. 

Within reach of the astronomer while making his 
observations are a dozen wheels and handles, by which 
he can adjust the telescope so as to bring the star in 
the exact center of the field of vision. The tube is 
four feet in diameter at the center, tapAHng toward 
each end to thirty-eight inches. It weighs with all its 
attachments 8,600 pounds, and it is so nicely balanced 
on anti-friction bearings that it can be directed to any 
point in the heavens by a light pressure from one fin- 
ger. All the motions, adjustments, and rAidings here 
described as being made by the astronomer in his 
position at the eye end of the instrument are also made 
by an assistant at his station on the balcony which 
surrounds the head of the telescope. 

To enable the assistant to direct the instrument to 
any star, he is provided with a system of wheels and 
reading telescopes, so that he can do his work without 
even looking at the star. But even this is not con- 
sidered sufficient, for just beneath the telescope head 
and within the upper section of the column is a power- 
ful driving clock, governed by a double conical pen(Iw- 
lum and regulated by electric connection with the 
standard sidereal clock of the observatory. The pen- 
dulum balls weigh 125 pounds and make one revolution 
per second. By an ingenious system of mechanism the 
driving clock is so connected with the polar axis of the 
telescope that the great tube when pointed to a star ii 
made to move backward as fast as the earth moves for- 
ward in its diurnal motion, this counteracting the mo- 
tion of the earth and making the star appear to stand 
still in the center of the field of the telescope. Access 
to the driving clock and balcony is gained by a spiral 
staircase at the south side of the column. The center 
of motion of the instrument is thirty-seven feet above 
its base. When the telescope is pointed to the zenith, 
the objective glass will be sixty-five feet above the base. 
The whole telescope complete weighs 65,000 pounds. 
So perfect are the details of its construction, many of 
them being invented by the manufacturers, that the 
colossal instrument can be used more conveniently and 
rapidly than many smaller instruments. 

A telescope of such size is especially suited for such 
work as stellar photography and spectroscopy, because 
it collects so large an amount of light. The instru- 
ment will be mainly devoted to investigation in these 
two directions. Now, the photographing of faint stars 
requires an exposure of a sensitive plate for a long 
time, even for hours. During this time the image'of 
the star on the photograph plate must remain abso- 
lutely at the same point. Hence the utmost care and 
pains were required to make so enormous a mass move 
accurately, neither faster nor slower than the earth on 
its axis. — Chicago Leader. 



Rallw^ay Ties. 

Among the interesting questions which are brought 
out in Mr. Dudley's dyna graph inspections, some of the 
most important have been those relating to the life of 
ties. He has observed that on the Old Colony and on 
the Boston & Maine, although the road looks in better 
surface than where chestnut or oak ties are used, it 
does not take so good a diagram. The cedar ties with 
which these roads are largely laid are so much softer 
than oak or chestnut that when an inequality exists 
it extends over a longer portion of the rail. Thus the 
bends in the rails are longer, which is better for the 
rails, but the surface of the rails is not so good ; and 
when a point begins to get low, it not only wears into 
the tie faster on account of its greater softness, but it 
begins to cut into adjoining ties, which are not firm 
enough to resist the additional strain a low tie next to 
a high one produces. It would therefore seem to be a 
question not yet conclusively settled whether cedar 
ties are so economical as their greater durability would 
seem to imply. The greater amount of labor required 
to keep the surface in good condition, or the greater 
cost of hauling freight over the track when it is not so, 
may in the end balance the supposed gain in using a 
wood which does not decay quickly, but is very soft. — 
Railroad Gazette. 

■ < » « > » 

A message from the Sea. 

According to information received at Lloyd's from 
the Governor of South Australia, dated the 23d ult., a 
dead albatross has been found on the shore at Fre- 
mantle, and attached to its neck was a piece of tin, 
on which the following was written in French : " Thir- 
teen shipwrecked persons are on the Crozet Islands, 
4th August, 1887." The vessel to which these ship- 
wrecked persons belonged is supposed to be the 
Tamaris, bound from Bordeaux for Noumea, which 
vessel was posted at Lloyd's as missing on the 31st of 
August, and the crew of which was composed of 13 men. 
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ENGINEERING INVENTIONS. 
A boiler flue has been patented by 

Mr. David Purves, of Ferro Dene, Green Lane, North 
Dulwich, Surrey County, England. The plate is fprmed 
with thickened bands on one side and channels on the 
opposite side, the thickened bands being rolled into 
stiffened ribs, making a boiler flue with a band or rib 
formed integrally therewith. 

A car coupling has been patented by 

Mr. Jonathan H. Davis, of Natchez, Miss. The draw- 
head has a central chamber, with latches pivoted each 
side the link opening, having engaging curved arms, in 
connection with a spring-actuated pawl, and other 
novel features, making a coupler with which cars can 
be readily coupled upon a curve or with an opposing 
coupler of unequal height. 

A car frame has been patented by Mr. 

Peter Matthews, of Escanaba, Mich. This invention 
relates to locomotive tender frames, and provides a con - 
utruction designed to effectively resist longitudinal 
transverse strains of both tension and concussion, 
while the timbers will be strongly jointed without 
having to mortip or cut away the main longitudinal 
timbers of the frame. 

A submarine excavator has been pa- 
tented by Messrs. John and Peter Wagner, of Atchison, 
Kansas. The buckets are made to be used inside of a 
cylinder, and to be hung in such manner that they may 
be reversed upon their hinges to present either a plane 
edge or a toothed edge to penetrate the material to be 
excavated, the invention also providing a simple con- 
struction and combination of parts for opening and 
closing the backets. 

»#■» _ 

AGBICULTUBAL INVENTIONS. 
A corn planter and check rower has 
been patented by Messrs. John W. McMahan and 
Edwin S. Whittemore, of Huntingdale, Mo. This in- 
vention covers a novel construction and arrangement of 
various parts and details designed to afford a machine 
that will be simple and durable and very effective in 
operation. 

A grain separator has been patented 

by Mr. William C. Buchanan, of Belleville, 111. The 
construction is such that the rake or picker fingers are 
advaticed at different rates of speed through paths of 
different length, so that the straw and grain acted upon 
are more fully torn apart, the invention being an im- 
provement on a former patented luveDtion of the same 
Inventor and another. 

•-«-• 

HISGELLANEOTTS INTENTIONS. 
A top prop has been patented by Mr. 
William R. Moore, of Unionville, Pa. This invention 
provides an improved means for securing the bow iron 
ta the seat iron or top prop stud, to provide an anti- 
prop rattler for carriages and top buggies. 

A pocket hand brush has been patented 

by Mr. Charles B. Schroeder, of Brooklyn, N. Y. It 
consists of a hollow case provided with a silk hat pad 
or pads, and two brushes of different styles sliding in 
opposite ends of the case, making a compact and port- 
able combined clothes and hat brush. 

A fly screen has been patented by Mr. 
Julius Neifing, of Crown Point, Ind. It is for a window 
or other opening of a room, and is of such construction 
that the screen serves to exclude flies from entering an 
apartment, while also providing for the exit of any that 
may be in the room. 

A dumping wagon has been patented 
by Mr. Thomas Hill, of Jersey City, N. J. This inven- 
tion relates to carts or wagons for common road use, 
having shafts to adapt them to horse or cattle draught, 
and the bodies supported by side pivots or journals for 
tilting them, the invention covering various novel fea- 
tures of construction and combinations of parts. 

A sewerage system for buildings has 
bien patented by Mr. Charles H. Shepherd, of New 
York City. This invention relates to devices for secur- 
ing the ventilation of the sewerage receiver, and to 
electro-magnetic appliances for releasing the discharge 
valve of the sewer pipe, covering various novel features 
of construction and arrangement of parts. 

A composition for mineral wool has 
been patented by Mr. Kichard D. A. Parrott, of Green- 
wood Iron Works, N. Y. It consists of one-third feld- 
spar and two-thirds lime, combined by fusion and dis- 
charged in a small stream from a furnace, when it is 
subjected to a jet of steam or compressed air to blow it 
out into a fibrous mass. 

A binder has been patented by Mr, 
Nehemiah Hawkins, of Brooklyn, N. Y. Combined 
with a pair of apertured covers and a binding cord is a 
flexible, transversely slotted back and retaining strips 
formed with projections through which the binding 
cord passes, with other novel features, making a ready 
binder for manuscripts, newspapers, sheet music, etc. 

A machine for ironing linen fabrics or 
other materials has been patented by Mr. Henri C. 
Chasles, of Paris, France. Combined with a chamber 
which has perforations in its polished ironing side, this 
side working in sliding contact with the fabric to be 
ironed, is a vacuum-producing device connected with 
the chamber, whereby vapor is removed and the fabric 
left completely dry. 

A car bell has been patented by Mr. 
William H. Hudson, of New York City. This inven- 
tion covers a novel combination and arrangement of 
parti^whereby the car bell may be rung by pressing upon 
a foot piece in the platform, the ringing being stopped 
when the pressure is removed, and the invention Is an 
improvement on a former patented invention of the 
same inventor. 

A circular sawing machine has been 

patented by Mr. David Arkin, of Manistee, Mich. This 
invention relates to the construction and arrangement 
of the carriage of a shingle- jointing machine, and alBo 
to the arrangement of a novel system of safety attach.- 
ments or guards to protect the sawyer, the invention 
covering certain novel cons&actlons and combinations 
of parts. 



A tube expander has been patented 

by Messrs. Jacob Nebergall and Charles E. Schofleld, 
of Waller, Ohio. Combined with a slotted tapering 
plug are two oppositely arranged jaws having projec- 
tions for forming a bead in the tube inside of the tube 
sheet, and for turning the flange on the end of the tube 
outside of the tube sheet, with a cam lever for simul- 
taneously operating the two jaws. 

A combination tool has been patented 

by Mr. William H. Mitchell, of Horse Cave, Ky. It is 
an implement combining in itself a monkey wrench and 
pipe cutter and tongs, designed to be adapted for use 
upon varying sizes of pipe and flttings, and which may 
be changed from tongs to cutter or cutter to tongs, 
while not being any more bulky than either of the sin- 
gle implements it takes the place of. 

A folding paper box has been patent- 
ed by Mr. Joseph T. Craw, of Jersey City, N. J. The 
box body consists of an inner part creased and folded 
to form the bottom, side, and ends, with a rib about the 
bottom, and a frame constituting the outer walls and 
paste flap, the invention being more especially appli- 
cable in making shallow paper boxes, of which the 
blanks may be stored in small space. 

A hair curler has been patented by 
Mr. John T. Stausbury, of Elkhart, Ind. A heating 
iron or core is combined with an outer curling shell 
which has means for taking hold of the hair, and is 
adapted to revolve, a spring being so arranged that the 
curling shell may be wound up and held under tension, 
and when the spring is liberated the shell will revolve 
and automatically curl the hair. 

A washing machine has been patented 
by Messrs. John P. Caldwell and Joseph C. Wolfe, of 
Gainesville, Ga. This invention provides for rapidly 
operating a pounder in a suitable tub containing the 
washing fluid and clothes, and at the same time causing 
a rapid circulation of air through the contents of the 
tub, while the driving power may also be utilized to 
operate the dasher of a churn or do other similar work. 

A pistol or mace holder has been pa- 
tented by Mr. James P. Wintz, of Charleston, West Va. 
This invention covers an attachment to a belt consist- 
ing of a support and clip, one end of the latter being 
epring-actuated, and curved to flt a police club, pistol, 
or other article, the arrangement being such that the 
object secured can be removed laterally as well as in 
the ordinary manner, or it can be pushed back at the 
handle end and thus freed from its support. 
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THE HEBOISH OF WOMEN. 

The number is legiOD who are chrunic invalids, and are 
extremely puzzled to tell what ails them. They are mis- 
erable, extremely miserable. Especially may this be 
said of a very large class of females. They have a heavy, 
weisbty feellDK, as if being dragged to the earth; a mis- 
ery in their back; an all-gone feeling. Scarcely able to 
put one foot before another, and yet seeing the work 
must be done, they go on, a tread-mill life from early 
morn till late at night, keeping about from the mere 
force ot will. Arising is the morning but little refreshed 
by the few hours of broken sleep; no one but themselves 
knowiug that incessant aches and pains had robbed 
them of that much needed rest. 

The following is a brief statement taken from one of 
many letters received of similar import : 

"CULPEPER, Va., May 31, 1886. 

*' Drs. Starkey & Palex : I wrote you my symptoms 
one year ago last February, when 1 was taking the Com- 
pound Oxygen, then given me by a friend, but I was so 
very weak and nervous at that time I doubt if it was suf- 
flcienlly legible. 

" My doctor treated me for catarrhal consumption, and 
gave me all kinds of medicines for suppression, but they 
only seemed to increase my pain. At last be concluded 
there was some organic derangement, and gave me sur- 
gical treatment, which instead of relieving me^ increased 
my agony, producing inflammation that reached the 
brftin, making me utterly sleepless and delirious for 
months. 

" One day a friend came to see me who had a part of a 
Home Treatment of Compound Oxygen at her house, 
and persuaded me to try it. She sent it to me, and I 
commenced using it, but I must say with very little 
faith. After using it about a week my nose bled very 
profusely, and I felt great relief from the brain pressure 
that had kept me crazed for months. I began to sleep. 
My mind came back to me, though my doctor had said if 
1 ever got better, or lived, I would never recover my 
mind. He seemed surprised that 1 bad. He recommend- 
ed surgical treatment, but I had sufTered so much by 
that from him I would not trust it again. This wasabout 
a year ago, and I was an Invaliduntilamonthor sosiuce, 
when I commenced to drag around a little, becoming so 
tired I could not rest. But since using Compound Oxy- 
gen 1 can rest and walk about, and the cold I bad when 
the Compound Oxygen arrived soon disappeared. I am 
stronger and better than for years. Have resumed my 
old Sunday-school class, and played on the organ last 
Sunday." 

There are very many people interested in the treat- 
ment which has done so much for this lady in Virginia. 
If you wish fuller information, send to Drs. Starkey & 
Palen, 1529 Arch Street, Philadelphia, Pa., for their 
treatise, which is sent free. 
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TABLE OF CONTENTS. 

1. Elegant Plate in Colors of Three Frame City 

Dwellings, costing Two Thousand Five Hun- 
dred Dollars each, with floor plans, sheet of 
details, etc. 

2. Plate in Colors of a Frame Dwelling, situated 

at Belleville, N. J., costing Two Thousand 
Five Hundred Dollars, with full specificat ons, 
floor plans, sheet of details, etc. 

3. Page Engraving of HolbrooK Hall, New York 

C ty, an Eight Story Apartment House, lately 
condemned for dry rot. 

4. Plans for a School House costing between Eight 

and Nine Thousand Dollars. 

5. Half page Engraving of a Residence at Batten- 

hall Park, Worcester, England. 

6. Perspective view, with floor plans, of a Dwell- 

ing costing Four Thousand Five Hundred 
Dollars. 

7. Drawing of a Reception Pavil on, Geneva. 

8. Illustration of the New Railroad Men's House, 

New York. A Club House costing One Hun- 
dred Thousand Dollars. 

9. Design of an Attractive Residence at Minne- 

apolis, Minn. 

10. A Church of moderate cost, with first story 

plan. Intended for 450 seats. 

11. Engraving of a Two Story and Attic House 

erected at Montclair, N. J., with floor plans. 
Cost, Thirty-seven Hundred Dollars. 

13. A Thirty -five Hundred Dollar Dwelling. Per- 
spective and floor plans. 

13. Page Engraving of the New Monument and 

Tomb of M. Thiers, Cemetery of Pere la Chaise, 
Paris. 

14. Design for an Entrance. Half page engraving. 

15. Perspective and floor plans of a House costing 

Three Thousand Eight Hundred Dollars. 

16. Design for a City Front. W. H. Powell, Archi- 

tect, London. 

IT. Floor plans and perspective of a House for a 
narrow lot. Cost, Four Thousand Dollars. 

18. Perspective and floor plans of a Four Thousand 

Five Hundred Dollar Residence. 

19. Miscellaneous Contents: Puttinsc Water Heat- 

ing: Pipes in Cook Stoves, illustrated.— Cedar 
Shmgles.— The Trade Unions.— Some Data on 
Steam Heating.— Plastering.-The Rumbling 
Sound in Closed Carriages, how prevented.— 
Pipes and Jo nts.— Jack Frost in Water Pipes. 
—The Effect of Freezing on Cement.— The 
Wood of Thuja Gigantea.— A Dutch Interior. 
—Spontaneous Combustion.— Cement Appa- 
ratus.- How to Repair Stone Steps.— Insulated 
A r Coverings for Steam, Water, and Gas Pipes, 
illustrated. — The New Era Radiator, illus- 
trated.— Shingle Stains.— Eifects of Snow on 
Marble.— " Alert " Hand Force Pump, illus- 
trated. 

The Scientifle American Architects and Builders 
Edition is issued monthly. $3.50 a year. Single 
copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages; form- 
ing, practically, a large and splendid Magazinb 
OF AECHiTBCruBE, rlchly adorned with elegant 
plates in colors and with fine engravings, illustrat- 
ing the most interest ng examples of Modem 
Architectural Construction and alued sublets. 

The Fullness, Richness, Cheapness, and Conve- 
nience of this work have won for it the Largest 
CircuiaA-tioit of any Architectural publication in 
the world. Sold by all newsdealers. 

MUNN & CO., PUBLISHIERS, 

861 Broadway, New York, 



7%€ charge for Insertion under this head is One Dollar 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at piMication office 
as early as Thursday morning to appear in next issue. 



For Sale— A $50.00 lathe, with extra attachments, for 

$30.00. B. Mitchell, SOlJi Second St., Jersey City, N. J. 

Twenty per cent saving and a large increase of 

steam supply. 

U. S. BockiDK Orate Bar Ca , Chicago. 

A Kood agency wanted, mechanical or process. Muller 
& Sieghortner, 319 Broadway, room 10, New York. 

Drawings for machinery and factories, including build- 
ings. J. H. Muller, Mecb. and Civ. Engineer, 319 Broad- 
way, room 10, New York. 

Telegraph Instruments cheap. W.E. Lewis, Corry, Pa. 

Wanted— New invention or novelty for the English 
market by a first-class London house, having a large con- 
nection among shippers, warehousemen, drapers, etc. 
Address " Everclean," 100 Wood St., London, England. 

XfZfTQ'Ufird.- Japan, Brilliantine, Brassoline, Opaline, 
and other lacquers and special varnishes. Brilliant^ 
hard, durable. Send for catalogue. The Fred'k Cram 
Chemical Co., Short Hills, N. J. N. Y. agent, Horace 
Van Sands, 733 Broadway. 

Lathes for cutting irregular forms a specialty. See 
ad. p. 285. 

For the best and cheapest 4 Horse Engine, address 
Peter Walrath, Chittenango, N. Y. 

Perforated metals of all kinds for all purposes. The 
Robert Aitchison Perforated Metal Co., Chicago, 111. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mtg. Co., 138 Jackson St., 
Chicago, 111. 

The Railroad Gazette, handsomely illustrated, pub 
lished weekly, at 73 Broadway, New York. Specimen 
copies free. Send for catalogue of railroad books. 

The Knowles Steam Pump Works, 113 Federal 
St , Boston, and 93 Liberty St., New York, have just is- 
Bued a new catalogue, in which are many new and im- 
proved forms of Pumping Machinery uf the single and 
duplex, Bteam and power type. This catalogue will be 
mailed free of charge on application. 

Link Setting and Wheels. Link Belt M. Co., Chicago. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N.J. 

Nickel Plating.— Sole manufacturers cast nickel an- 
odep, pure nickel salts, polishing compositions, etc. IIOO 
**lAttle Wonder." A perfect Electro Plating Machine. 
Sole manufacturers of the new Dip Lacquer Kristaline. 
Complete outfit for plating, etc. Hanson, Van Winkle & 
Co.. Newark, N. J., and 92 and 94 Liberty St., New York. 

Iron Planer, Lathe, Drill, and other machine tools of 
modern design. NewHavenMfg.Ca,NewHaven,Conn. 

Supplement Catalogue.— Persons in pursuit of infor- 
mation of any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
■NTiFic American Supplement sent to them free. 
The SuPPLBUBNT contains lengthy articles embracing 
the whole range of engineering, mechanics, and physical 
science. Address Munn & Co.. Publishers, New York. 

The Holly Manufacturing Co., of Lockport, N. Y., 
will send their pamphlet, describing water works ma- 
chinery, and containing reports of tests, on application. 

Curtis Pressure Reeulator and Steam Trap. See p. 301. 

PcywcTt 113 Liberty St., N.Y. $1 peryr. Samples free. 

Gardner & Miller's Patent Belt Clamps, 8 sizes. Bil- 
lings & Spencer Co., Hartford, Conn. 

The Improved Hydraulic Jacks, Punches, and Tube 
Bxpanders. R. Dudgeon, 24 Columbia St., New York. 



Planing and Matching Machines. All kinds Wood 
Working Machinery. C. B. Rogers & Co.. Norwich, Conn. 

For best leather belting and lace leather, including 
Hercules, see Page Belting Co.'b adv.. p. 318. 

We are sole manufacturers of the Fibrous Asbestos 
Removable Pipe and Boiler Coverings. We make pure 
asbestos goods of all kinds. The Cbalmers-Spence Co., 
419 and 421 East 8th Street, New York. 

Cushman^s Chucks can be found in stock in all large 
cities. Send for catalogue. Cushman Chuck Co., Hart- 
ford, Conn. 

Hoisting Engines. D. Friebie & Co., New York city. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N.Y. See illus. adv., p.28. 

Graphite Lubricating Co., Jersey City, N. J. Graph- 
ite bushings and bearlcgs, requiring no grease or oil. 

Quints' patent automatic steam engine governor. 
Correspondence solicited from manufacturers of throt- 
tle governor engines. Leonard & McCoy, 118 Liberty 
Street, New York. 

Catarrh Cured. 

A clergyman, after years of suffering from that loath- 
some disease, catarrh, and vainly trying every known 
remedy, at last found a prescription which completely 
cured and saved him from death. Any sufi'erer from 
this dreadful disease sending a self-addressed stamped 
envelope to Prof. J. A. Lawrence, 212 East 9th St., New 
York, will receive the recipe free of charge. 

Graphite Bushings. — Put them on all loose pulleys. 

Wardwell's patent saw benches. All sizes in stock. 
Rollstone Machine Co.. Fitcbburg, Mass. 

Talcott's belt hooks. Best made. Providence, R. I. 

Send for new and complete catalogue of Scientific 
Books for sale by Munn & Co., 361 Broadway, N. Y. Free 
on application. 



TO INVENTORS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to upderstaod the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be bad on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., ofiice Scientific American, 361 Broad< 
way. New York. 



INDEX OF INVENTIONS 

For nrtalcta Letters Patent of the 
United States were Granted 

November 1, 1887, 

A^ND EACH BEARING THAT DATE. 

[See note at end of list about copies of these patents.] 

Advertising circular M. B. Church 872,.301 

Animal trap, A. Becker 372.292 

Attrition mill, Sturtevant & Davis 372,438 

Awning, folding vehicle, A. D. Beedle 372,448 

Awning, portable, S. M. McReynolds 372,551 

Axle, wagon, J. L.Thompson 372,581 

Bag holder, J. S. Uageman 372,41] 

Bale tie, I. A. Kilmer 372,375 

Baletie,M. D.Kilmer 872,»r6 

Bale tie, G. Leder 372,420 

Baling press, M. C. Nixon 372,636 

Barrel stand and truck, K. Craig : 372,604 

BaslDS, etc., float trap for wash, J. W. Grows 872,312 

Bath tub or sink, F. A. Wells »72,347 

Battery. See Secondary battery. 

Bed bottoms, locking device for, O. S. Foster. 372,369 

Beds for invalids, attachment for, H. C. Bailey... . .S'2.288 

Bell, door. T. M. Bales 3;2,50J 

Belt, driving, Bockmuhl & Karthaus 372,2i)7 

Belt, electric, J. Williams 372,617 

Belt fastener, J. B. Norton 372,427 

Belt shifting device, A. M. Dolph 372,623 

Belting, G. Meacom 372,632 

Billiard table leveler, H. Hice 372,S66 

Binder,N. Hawkins 372.467 

Block or chunk pin, G. V. Brecht 372,695 

Board. See Ironing board. 

Boiler. See Multitubular boiler. Steam boiler. 
Tubular expansion boiler. Wash boiler. 

Boiler flue, D. Purves 372,487 

Boiler furnace, F. Ludwig 372,422 

Boilers, safety vent for steam, W. C. Baker 372,289 

Bolts and nuts, machine for threading, F. M. Ken- 
nedy 372,541 

Book rest, W. Small 372,496 

Boot or shoe heel, I. Summerfleld 372,435 

Boots, shoes, etc., fastening for, T. P. Ryan 372,333 

Bottle and label protector, A. Grisi 372,462 

Boxes, machine for pressing, R 11. Hoyt 372,537 

Brace. See Shoulder brace. 

Brake block attachment, W. T. Milliken 372,594 

Brush, pocket hand, C. B. Schroeder 372,492 

Brushes, manufacture of, J. A. Read 872,386 

Bucket, portable sanitary dinner, A. Simon 8723.37 

Buckle, bale tie, Leder & Forbes 872,421 

Buckle guard, W. H. Chapman 372,803 

Buildings, construction of, W. Dryden 372,461 

Burning and utilizing ..wet and ofl'enBive sub- 
stances, A. Engle 372;304 

Bustle, ('. B. Melville 372j6M 

Button die, W. Hornich ... l»2,eS2 

Button lathes, grip for, W. F. Toung 372,44.'! 

Cabinet, blank, J. H. Paul 372,38J 

Cable device for bridges, traction, P. L. W. 

Church 372,402 

Calk stock, manufacture of shoe, B. S. Brainard.. 372,3'ts 
Can. See Oil can. 

Canopyframe holder, C.T. Segar 372,670 

Car coupling, H. li. Arnold 372,28:) 

Carlcoupling, A. S. Bailey 372,286 

Car coupling, J. H. Davis 371,459 

Car coupling, S. P. Gaver 372,371 

Car coupling, T. Farmer eJoJ 372,610 

Car coupling, L. K. Fuller 372.462 

Caricoupling, W, C. Long 372,645 

Oar coupling, Sinie & Moore 372^ 

Car coupling, D. Y. Wilson 372,350 

Car frame, P. Matthews 372,648 

Car heater, J. H. Mac El'Rey 372,478 

Car, railway. Green & MuriBOD 372^15 

Car roof, C. R Hutchins 372^16 

Car seat, J. S. Bushnell 3^^597 

Car seat lock, C. Parham 372,430 
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Car wheel, self-lubricating, I. Barker 172,390 

Gars, automatic iudicator for railway, J. H. Hurl- 
but 372,873 

Cars, steam and electric connection for railway, 

B. R. Deacon 372,363 

Cars, steiim heatiuK pipe connection for, J. Emer- 
son 872,303 

Card distributer, T. Schneider 372,389 

Card holder, C. W. Baker 372,445 

Carriage top, U.t\ Eldrldge 372,367 

Carrier. See Cash and package carrier. . 
Case. See Jewel case. Piano case. Show case. 
Watch case. 

Cash and package carrier, L. G. Bostedo 372,592 

Caster, ball, A. Rli 372,387 

Casting steel wheels, metal mould for, W. Sellers. 372,336 

Cavity drill or reamer, J. Greek 872,463 

Chain, R. E. Gleason 372,613 

Chains, testing, W. D. Bwart 372,609 

Chuck, lathe, C. R. Mead 872,482 

Cigar bunching machine, S. Henry .372,414 

Cigar cutter, T. B. Keim •.. 872,418 

Cigar mould, G. D. Elges 372,607 

Cigar protector, S. W. Woodbury 872,442 

Clasp. See rope or line clasp. Shoe clasp. 
Clasp for binding or holding together newspapers, 

etc., O. Dietrich 372,4K. 

Cleaner. See Pen cleaner. 

fclock, calendar. J. A. Shimp 372,575 

Clock dial, A. Staubitz 372,642 

Coaster, combined sliding or roller, E. H. Fenton. 372,306 

Coat rack, C. G. Udell 372,502 

Cock and valve, combined, C. W. Hale 372,314 

Cold, apparatus for producing, R. P. Pictet 372,827 

Collar, horse, Thurber & Norllng 372,439 

Composition pipe, T. McSweeney 372,6.31 

Converter, S. C. Collin 372,302 

Cooking vessel, steam, J. Hurst 372,416 

Copying press pad, A. Church 372,454 

Cork grinding machine, I.rf)wman & Howard 372,629 

Coupling. See Car coupling. Electric brake coup- 
ling. Pipe coupling. Thill coupling. Wire 
and band coupling. 
Coupling for electric or other wires, P. S.Pond.... 372,637 

Cultivator, J. W. Kraus 372,627 

Cultivator, T. G. Tasker 372,600 

Cultivator, wheel, W. P. Brown 872,899 

Curtain ring or hanger, J. W. Leslie 372,628 

Cutter. See Cigar cutter. Paper cutter. 

Dental burring tool, A. W. Browne 372,400 

Dental engine, W.G. A. Bonwill 372,397 

Dental engine, W. A. Knowles 372,.317 

Desks, inkwellforschool, Roberts & Luyckz 372,388 

Die. See Button die. 

Door check, J. R. Palmenberg 372,326 

Drawer pull and label case, combined, J. F. Neely 372,559 

Drill. See Cavity drill. 

Dyeing and bleaching apparatus, G. Jagenburg... 872,472 

Dynamite, 8. D. SmoUaninolf 372,.i38 

Dynamometer, electric, J . Cauderay 372,;158 

Electric brake coupling, G. !<'. Card 872,599 

Electric brakes, circuit system for, G. K. Card 872.598 

Electric distribution for alternating currents, sys- 
tem of, E. Thomson 372,501 

Electric light bulb, incandescent. R. Haines 872,813 

Electric machine, dynamo, C. Batchelor 872,447 

Electrical distribution, system of, E. W. Rice, Jr. 372.380 
Klectrical signals, apparatus for transmitting 
and receiving, Deprez & Abdank-Abaka- 

nowicz 372.404 

Elevated way, F. Muller 372,381 

Elevator cups to belts, means for securing glass, 

L. Rappaport 872,329 

Elevator shafts and their approaches, construc- 
tion of, N. A. Fisher 372,611 

Elevator systems, electric regulator for hydraulic, 

J- Daft 872,361 

Engine. See Dental engine. Gas engine. Oscil- 
lating engine. 

Excavator, submarine, J. & P. Wagner 372,582 

Exhibiting communications, automatic apparatus 

for, T.J. Hewson 372,636 

Fabric. See Woven fabric. 

Keed trough, L. B. Foy 372,529 

Feed water heater, E. L. Stewart 37'.i,499 

Hence, J. R. Mote 872,322 

Fence loom, P. Kesling 372,419 

Fence, wire, J. D. Jones 372,625 

lifth wheel, J. Edgar 372,407 

Filter, W. Franklin 372,5S0 

Finings from fish sounds and isinglass, apparatus 

for manufacturing, E. J. Beggs 372.591 

Firearm, magazine, W. B. Franklin 372,531 

Fire escape, I^. D. Fein 372,526 

Fire:escape, domestic, Burkin & Melville 372,596 

Fireplace frame, F. G. Janusch 372,417 

Ply screen, J. Neiflng 372,484 

Frame. See Canopy frame. Car frame. Fire- 
place frame. Window frame. 

Freezer, ice cream, W. Tunstill 372,398 

Fumlgator, W. A. LouBhry 372,477 

Furnace. See Boiler furnace. 

Purnaceland boiler, J. W. Walters 372,584 

Furnace for burning wet and offensive substances, 

A. Engle 372,305 

Furnaces, draught regulator for, Fischer & 

Stiehl 872,409 

Fuses for blasting, machine for testlngjtlie water- 
proof quality of, G. A. Saunders 372,491 

Garment turning device, S. I.. Otis 372,324 

Gas engine, Schmid & Beckfeld (r) 10,878 

Gas main Joint, G. N. Riley 372,668 

Gate. See Road or farm gate. 

Gate, W. Ruble 372,432 

Gate, H. Terry 37a,438 

Generator. See Steam generator. 

Globe, chimney, etc., G. B. Barnes 372,509 

Grain binder, U. F. Crandall 372,520 

Grain binder tables, shifting mechanism for, J. P. 

Bullock 372,615 

Grain binders, knotting device for, W. N. White- 
ley 372,506 

Grain separator, W. C. Buchanan 378,452 

G uard. See Buckle guard. Loom shuttle guard. 

Gun mounting for field artillery, T. Nordenfelt.... 372,323 

Hame. E. G. Latta 372,.377 

Handcuffs, B. D. Bean 372,510 

Hardening compound, H. G. Hicks 372,619 

Harness, A. Charles 372,517 

Harness trimmer and burnisher, Graf & Kick 372,810 

Harrow, sulky, Benton & Godding 372,357 

Harrow, wheel, C. Rusterhotz 372,489 

Harvester, grain, A. Stark 372,339 

Harvester, grain, J. F. Steward etal 372,340 

Harvesters, gavel deliverer for, W. A. Cooley 372,457 

Harvesters, grain adjusting device for, W. N. 

Whiteley 372,505 

Uat, A. Brahadl 372,514 

Hay tedder, R. G. Utter gI2,!tU 

Head covering and making tke same, C. T. Lee... ff72,543 

Heater. See Car heater. Feed water heater. 

Beating earn and vehicles, S. A. Dartach 372,605 



Heating coils and systems of pipes, attachment, 

for, W. M. Brown 372,298 

Heel and shank supporter, T. H. Paris 372,561 

Heel burnishing machine, A. B. Fowler 372,612 

Heel or sole plate, C. J. Brosnan 872,451 

Holder. See Bag holder. Card holder. Lantern 
holder. Ticket holder. 

Hoof pad, W. Mulloy 372,636 

Hook. See Whiffietree hook. 
Hoop. See Wire hoop. 

Hoop sawing machine, barrel, J. C. Ballew 372,446 

Horse detacher, S. Ball 872,287 

Horse detacher, J- C. Fowler 372,528 

Horseshoe nails, machine for forging, J. A. 

Hutchinson 872,623 

Hose, etc., method of and means for increasing 
the power of streams of water from, C. H. 

Chamberlin 372,293 

Hose reel, C. W.Kimball 372,473 

Hub attaching device, J. Ti. Thompson 872,392 

Induction coil, coin operated, Williams & Roov- 

ers 372,441 

Ink, etc., receptacle for, R. Marshall 372,547 

Inlaid articles, manufacturing, J. Baynes 372,355 

Insulated electrical conductors, apparatus for 

covering, B. McKnight 872,550 

Ironing board and stand, folding, G. M. Bennett . . 372,356 
Ironing linen fabrics and other materials, ma- 
chine for, H. C. Chasles 372,453 

Ironing or calendering linen or other fabrics, ma- 
chine for,T. Bradford 372,613 

Jewel case, Valf er & Weil 372,345 

Joint. See Gas main Joint. 
Knife. See Pocket knife. 

Knife, L. Qnosbarth 372,565 

Knitting machine, W. H.Kelly 373,374 

Knitting machine, circular, H. E. Harbaugh 372,635 

Knitting stockings, B. W. Gourd 872,309 

Ijadder, step, M. C. McCollum etdl 372,424 

Lamp, carriage, T. Parish 372,325 

Lamp post and lamp, F. A. Sawyer 372,334 

Lantern,! J. Mahler 372,546 

Lantern holder and reflector, P. Meyrose etaZ 372,553 

Lantern, tubular, B. C. Glazier : 372,533 

Lathe, ball turning, T. Draper 872,460 

Leather graining machine, J. Wayland 872,535 

Leather scrap, machine for splitting, C. E. Rob- 
erts 872,640 

Ijcather staking machine, G. W. Baker 372,507 

Lock. See Car seat lock. Permutation lock. 

Loom shuttle guard.Bardsley & Phillips 372,608 

Mantel, radiating, E. Berliner 372,449, 372,450 

Measuring apparatus, hat, C. Bergmann 872,295 

Measuring apparatus, oil, B. Droeger 372,606 

Metal bars, upsetting and shaping, G. H. Sellers. . 372,571 

Metallic wheel, W. E. Qatewood 872,370 

Meter. See Piston meter. Water meter. 

Mlcrotelephone, C. Clamond 372,455 

Middlings purifier, Gilbert & Gordon ,372,308 

Milker, cow, A. A. Durand .372,406 

Mineral wool, composition for, R. D. A. Parrolt . . S72,4S6 
Mould. See Cigar mould. 

Mosaics, manufacture of imitation. J. Baynes 872,291 

Mowing machine, Bartlett & Johnson 872,354 

Multitubular boiler. Terme & Deharbe 372,680 

Music cabinet, sheet, O. Stoddard 872,841 

Nail making machine, wire, T. McMahon 372,320 

Nail plate feeder, J. Fielding ,.^.„„,.k,.. 872,807 

Needles, making, G. F. Hussey »i.„... . 373,471 

Oil cake moulding machine. W. F. Suffer 87^,574 

on can, B. V. Runlon 872,.332 

Oiler,A. Moyes 372,6,!4 

Ore Jigger, Hill & Hall 872,469 

OscillatlnK engine, F. L. Wheeler 372,348 

Oyster frier, A. G. Morris 372,380 

Package, air tight butter or other, E. F. Badgley.. 372,285 
Pad. See Copying press pad. Hoof pad. 

Pad, C. Cristadoro 372,458 

Pad fastener, F. Benoit 872,294 

Padlock, permutation, E. Meise 372,425 

Pans, machinery for tinning or retinning, J. 

Monto 372,!155 

Paper box machine, 6. J. Jaeger 872,624 

Paper cutter, J. F. Meador 372,483 

Paper for bags, etc., manufacture of glazed, L. 

Ellas 372,408 

Pen cleaner and holder. Rice & Edson 372,431 

Permutation lock, A. S. Boice 372,512 

Permutation lock, T. S. Splvey 372,498 

Piano case. Harper & Hoover 872,616 

Pie plate attachment, G. K. Knowltou 372,318 

Pipe. See Composition pipe. 

Pipe coupling, H. 8. McKee 372,479 

Pipe thread protector, W. H. & H. W. Pickett.... 372,328 

Piston meter, W. A. Sylvester 372,342 

Planter and check rower, com, McMahan & 

Whlttemore 372,480 

Planter, corn, D. Pogne 372,664 

Planter, cotton, N. R. Rodgers .. 372,488 

Plow, J. H. Morley 372,657 

Plow, cultivator, J. Bergeron 372,.396 

Plow device, E. Desobry 372,364 

Plow, hillside, MoWane & Dudley 872,481 

Plow, side hill gang, S. M. Cunningham 372,403 

Pocket knife, G. W.Miller 372,321 

Post. See Lamp post. 

Potato digger, L. A. Aspinwall 872,351 

Press. See Baling pres^. 

Printing presses, sheet piling attachment for, C. 

Haffner 372,410 

Prop, top, W. R. Moore ,372,556 

Propeller, wind, M. S. Fahey 872,368 

Protector. See Bottle and label protector. Cigar 

protector. 
Pulleys, shaft bushing for loose, H. C. Crowell .... 372,621 
Rack. See Coat rack. 

Railway rail support, D. Atwood 372,284 

Railway signal, automatic, Regester & Green- 
wood 372,.386 

Railway signal, Spicer & Schreuder 372,578 

Railway tie, metallic. J. A. Dunning 372,525 

Railway wheel, W. Sellers 372,678 

Rasping tool, E. Bradt 372,594 

Reel. See Hose reel. 

Rein, harness safety, C. Dannhauer 372,862 

Ring. See Curtain ring. 

Road or farm gate, G.King 372,474 

Roll, crushing, E. A. Wall 372,583 

Rolling mills, appliance for heating rollsof ,'F. Hil- 
ton 372,621 

Roofing, sheet metal, J. A. Andrews 372,589 

Rope or line clasp, A. I,. Pitney 372,384 

Roundabout, T. Blinkhorn 372,296 

Ruler, J. S. Mather 372,819 

Saddles, double loop and buckle for harness, W. 

F.Rice 872,831 

Sash fastener, W. Tweeddale 372,645 

Sash fastener, B. J. Whitman 372.349 

Saw filing attachment, W. Cook 372,466 

Scalloping machine, C. B. Hatfield 372,413, .';72,618 

Scraper, wheeled, C. B. Hunter 372,419 

Screen. See Ply screen. Window screen. 



Screw cutting machine, T.B. Smith 872,434 

Screw cutting tool, J. C. Williams 872,504 

Seat. See Car seat. 

Secondary battery, C. Hering 372,468 

Semaphore signal, Schreuder & Spicer 872,569 

Separator. See Grain separator. 

Sewerage system for balldings, C. H. Shepherd... . oT2,494 

Shafts, shifting attachment for vehicle, H. E. 

Wallis 372,394 

Shell crimper, Haskins & Cox 872,466 

Shoe clasp, K. S. Smith 372,576 

Shoulder brace and back support, combined, E. 

Case 372.«'1 

Shovels, machine for splitting blanks for, A. B. 

smith 872,4i*7 

Show case, H. Q. Bailey 872,352 

Signal. See Railway signal. Semaphore signal. 

Singletree plate, B. P. Gorsuch 872,614 

Spectacle temple, W. J. Suttle 372,437 

Spinning spindles, bearing for, W. P. Draper 872.524 

Spool blanks, machine for manufacturing, Hovey 

& Hardison 372.372 

Stand. See Barrel stand. 

Stay, garment, B. C. Bowling 372,693 

Steam boiler, M. L. Clinton 872,619 

Steam boiler. Sellers & Malam 372,672 

Steam generator, J. E. Culver 872,360 

Stocking supporter, P.P. Butman 872,401 

Stove attachment, gasoline, S. Llghtbume, Jr 372,644 

Stove, heating, R. S. Higglns 872,620 

Stove, hot air, R. S. Chalmers 372,359 

Stove, lamp, H. Clayton 372,518 

Stovepipe fastener, W. P. Waller 372,395 

Stove, vapor, B. J. Williams 372,586 

Stoves, adjustable fire back for, W. H. H. Spauld- 

Ing 372,577 

Structural articles, composition for the manuf ac- 

ture of. T. McSweeney 372,562 

Supporter. See Heel and shank supporter. Stock- 
ing supDorter. 

Sweat pad fastener, W. Williams 372,587 

Switches and signals, mechanism for operating, 

H. *C.R. Johnson 372,539 

Tailor's crayon sharpening machine, H. L. Hal- 

verson 372,316 

Telegraphy, automatic, W. A. Leggo 372,473 

Telephone exchange, automatic, T. D. Lockwood 372,378 

Thatch, sectional, R. Griswold 372,465 

Thill coupling, J. Edgar 872,366 

Ticket holder, W. H. Love 372,879 

Tie. See Bale tie. Railway tie. 

Tile machine, R. J. Carson 372,600 

Toe caps and marking vamps, machine for gaug- 
ing, A. W. Tower 372,644 

Tool, combination, W. W. Allen 372,444 

Toy pistol, H. O. Lund 872,630 

Toy pistol, repeating, J. M. Linscott 872,476 

Traction wheel, A. Miller 372,428 

Trap. See Animal trap. 

Trees, machine for uprooting, J. P. Foulke 372,627 

Tricycle, T. O'Brien 372,429 

Trimmer. See Harness trimmer. 
Trough. See Feed trough. 

Truck, C. P. Weber 372,646 

Truck and weighing scale, combined, W. C. 

James 872,588 

Truck, car, S. A. Bemis 872,293 

Truck, car, T. English 372^608 

Truck, railway transfer, Richard^ & Webber 372,643 

Truss, R.Rice 375,567 

Tub. See Bath tub. 

Tubes, etc., machine for cutting and screw thread- 
ing, A. Saunders 372,490 

Tubular expansion boiler, J. W. Walters 872,346 

Type writing machine, A. W. Cash 372,516, 872,602 

Type writing machine, Kidder & Carter 872,542 

Type wilting machines, copy holder for, J. G. 

Skelton 872,495 

Valve, P. W. Robertshaw .' 372,641 

Valve and alarm, safety, T. Shaw 372,498 

Valve, globe relief, W. H. Wheeler 872,503 

Valves, tank operating connection for stop and 

waste, P. Harvey 372,617 

Vehicle hitching device, J. B. Grose 372,311 

Vehicle running gear, A.J. Sutherland 372,391 

Velocipede, T. O'Brien 372,428 

Vault, burial, H. Froehllch 872,532 

Wagon, dumping, T. Hill 872,470 

Wagons, grain board for, J . P. Daly 372,622 

Waistband attachment, M. Blondhelm 372.511 

Warehouse, H. P. McDonald 372,549 

Wash boiler, W. H. Russell 872,433 

Washing machine, J. J. Andrews 372,688 

Watch ease, W. K. Kennedy 872,540 

Watch case, C. P. Morrill 872,558 

Water meter, rotary, J. A. Tilden 372,440 

Wheel. See Car wheel. Fifth wheel. Metallic 
wheel. Railway wheel. Traction wheel. 

Whiffietree, S. Baltzly 372,353 

Whiffietree center, J. Edgar 372,365 

Whiffietree hook, H. M. Oliver 872,485 

Wick raiser, P. Rhind 372,639 

Wick raising device, W. P. Kistler 872.626 

Windmill, A. P. Chubbuck 372,300 

Wicdmill. G. H. Poe 372,663 

Window frame and sash, P. Habel Sri^'H 

Wire and band coupling, C. E. Taffilnger 372,579 

Wire cloth seam, J. J. Sellers 372.;i3.'; 

WIre.hoop for barrels, O. M. Pond 372,638 

Wire, machine for pointing and threading pieces 

of, A. H. Hammond 372,412 

Window screen, B. H. Planthaber 372,502 

Wire, pliers for cutting and stretching, J. W. 

Overstreet S72,.'i60 

Wire spirals, machine for the manufacture of, F. 

Mallet-Guy 372,423 

Wire tightener, W. A. Murray 372,382 

Woven fabric, W.Talbot 372Ji43 



TRADE MARKS. 

Agricultural implements, S. L. Allen & Co 14,860 

Bitters, Lion Manufacturing Company 14,880 

Bitters, L. Prange ...14,887, 14,888 

Blacking for boots and shoes, paste, M. A. Leroy.. 14,879 
Canned fruit, vegetables, turkey, and chicken, E. 

A. Bdgett 14,870 

Canned tomatoes, peaches, and corn, Wilkinson, 

Gaddis &Co 14,893 

Dentifrices, M.S. Nichols... 14,SS4 

Flour, D. W Gamp 14,806 

Food preparation of white corn or maize, Cam- 
bridge Manufacturing Company 14,805 

Ginghams, J. Farnum & Co 14,871 

Injection for gonorrhea and gleet, B. Tuma 14,890 

Ink, safety. Carter, Dinsmore & Co : 14.83T 

Lamp black, car painters', L. Martin & Go 14,882 

Medicinal compounds or mixtures, T. W. Powell.. 14,886 
Medicine for the cure of kidney diseases, H. M. 

Bordman 14,862 

Medicine to be taken Internally, D. Kennedy 14,876 

Medicine, tonic, T.J. Boyd 14,864 

Mustard, ground dry, Markell Bros 14,881 

Oils, lubricating, Bliven, Carrington & Co 14,861 

Ointments, salves, pills, medicated liquids, and 

soaps, Ichtbyol-Gesellschaft Cordes, HemiannI 

&Company 14,875 

Paint, house. Dettloff & Stearns 14,869 

Paper, toilet, Albany Perforatsd Wrapping Paper 

Company 14,859 

Polish for leather, metals, and glazed fabrics, 

liquid, R. F. S. Heath 14,873 

Salves, T. Canz 14,868 

Sheetings, shirtings, printed fabrics, dress goods, 

and ginghams, P. n. Harder 14,872 

Shirtings, bleached, Boott Cotton Mills 14,863 

Shoes, I>awrence, Berry & Co .. 14,878 

Springs, or stiff eners for dresses and corsets, steel, 

C. K. Pevey 14,885 

Straw stacking machines, Newark Machine Com- 
pany »,883 

Suspenders and braces, Suffolk Manufacturing 

Company 14,889 

Teeth and hair, preparations for the, Ichthyol- 

Gesellschaft Cordes, Hermannl & Company — 14,874 

Toilet water, T. Kingsford 14,877 

Underwear, Warner Brothers 14,892 

Wines and brandies, Walden & Co 14,891 



A Printed copy of the specincatioos and drawing of 
any patent in the foregoing list, also of any patent 
Issued since 1866, will be furnished from this office for 25 
cents. In ordering please state the number and date 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. We also furnish copies of patents 
granted prior to 1866; but at increased cost, as the 
specifications, not being printed, must be copied by 
hand. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $40 
each. If complicated, the cost will be a little more. For 
full Instructions address Munn & Co., 361 Broadway, 
New York. Other foreign patents may also be obtained. 



'^Jlperfisemcnfs. 



Inaide Page, encli insertion • - - T.*} cents a line* 
Back Pave, encli insertion - - - Sl.ttO n line* - 

The above are charges per agate Hue— about eight 
words )>er line. This notice shows the width of the line, 
and is s<it in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received a^ publication office as early as 1'hursday morn- 
ing to appear in next issue. 



DESIGNS. 

Basque, lady's, H. F. Duke 17,842 

Box, P. A. Jones 17,861 

Broom holder, whisk, M. Hecht 17,846 

Carpet, A. L. HalHday 17^44 

Carpet, N. Komori 17,8.')2 

Carpet,J. Wishart 17,862 

Coat, lady's, L. Roys : 17,855 

Costume, girl'8,*E. L. Jenkins 17,849 

Costume, girl's, C. Shells 17,856 

Costume, lady's, J. Shells 17357, 17,858 

Costume, lady's, M.Turner 17,860 

Costume, Miss', E. L.' Jenkins 17,850 

Costume, Miss', M. Turner 17,861 

Dishes, J. Slater 17,869 

Gas bracket, J. Wright 17,863 

Lamp, W. A. Hull 17.848 

Lamp chimney, J. P. Miller 17,85.1 

Medal, N. Frere 17.643 

Scarf, W. H. Herzog 17,847 

Scarf pin, O. P, Hayes 17,846 

Statuette, B. L. Pratt 17,854 



COMPETITION. 

School houses. 

[At Albany, N. Y.] 

State op New York, "I 

DEPARTMENT OF PUBLIC INSTRCCTION, I 

Superintendent's Office, t 
Albany, N. y., September 20, 1887.J 
Plans and specifications for school-houses. 
Architects are invited to submit competition plans for 
six school buildings, for which $975 Is offered in prizes. 
Time of competition limited to December 1 5, 18ST. 
For further particulars address A. S. DRAPfa^R, 
619 State Superintendent, Albany, N. Y. 



SCIENTIFIC BOOK 
CATALOGUE, 

KECENTLV PUBM8HED. 

Our new catalogue contaiDing uver 100 pa^es, Inclad- 
iDg works on more than fifty different BUbjects. Will be 
mailed tree to any address on application. 

M.UNN Sz CO., Publisbers Scientific American, 

361 lli'oadvFny, New Yoik. 



SdElllDMEmy 



Lists sent. 
N.T. Machinery Depot, 

Bridge Store No. 16, 
Franlifort Street. N. Y. 




ROCK DRILLS 

AIR COMPRESSORS, 

BOILERS, HOISTS, 

AND 

GEKERiL Mmme NiCemEBY. 

Beod for ILltutratod CatalORne. 

logersoll Eoci Drill Co,, 

10 PARK PLACE, N. T. 




FA C-SIMILE copies obtained to an unlimited extent in 
indelible black by the 

~ " ~ copying apparatus, equal to the 

finest litbographic work. 
Specimens free. 
Felix F. Datis & Co., 21 Beekman Street, New York. 
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PRESS 13. Circular size $8. News- 
paper size tM. Typesettingeaay, 
printed directions. Send ^Mampa 
for catalogue presses, type, cards, 
rtip no Ac, to factory, KELSKY &C0. 



Meriden, Conn. 




ELECTRIC LIGHT AND POWER. 

Edco System of Arc and Incandescent Liehting. Direct 
or in connection with the Storage Batteries 
of tbe Electrical Accumulator Co. 
Dynkmos, Motors, Lamps, Batteries, and General Elec- 
trical Supplies. 
Electro-Oynamic Company, 224 Carter St., Philadelphia, 
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TTE MAN17FACTURE 

WELL DRILLS 

FOR 

Water, Goal and Gas, 

Bjdranlle or Jetting. 

Sj^rgent l<>iock In AmerlcA. 

J^'armera witU small out- 

{eay)erie?ice vuTieceasary^, Can 

e large proUta. Norisks. Can 

direct buyers to paying territory. 

Prospectins for water. Coal 

or Gas done on application. 

Also UTs of WIND MILLS. 

HORSE POWERS, FEED MILLS, 

FODDER AND ENSILAGE 

CUTTERS, POMPS AM WEU SOP- 

Mention this Faper. Send 

14c. to cover cost maliiug 
Catalogue. 

OHICAeO 

TUBULAR WELL WORKS. 

eSW.LakeSb, Chkacii, Ub 



FIRE-BRICK.— BY R. A. COOK, A.M. 

An iDterestinfr description of themlningof fireclay ana 
the manufacture of fire brick at Mt. Savage, Maryland 
where Is located one of the lancest establisbments in 
the country devoted to this industry. Contained in 
Scientific Ameuzcan Supplement, no. 538. Price 
10 cents. To be had at this office and from all news- 
dealers. 




Tnn l>iiBeirff l*nt. I..oofu; Pulley Oiler 
TT 4 CI Highest Indorsements, 
H /l ^ Enviable Reputation, 
XAXlkJ Scientific Pedigree. 

A two years' test by conservative 
manufacturers of national reputa- 
tion has shown it to be the only per- 
feet lAibrUator .lor Loose PuUeyg in 
use. Prices very reasonable. Send 
for our " Catalogue Number 55." 
Van Duzen & Tift. Cincinnati, O. 



GAS ENGINEERING, RECENT PRO- 

gress in.— By A. Macpherson. Regenerative system of 
retorr. firing. Improvements in gas purification. Burn- 
ers and regenerative lumps. TheWelsbach gas light, 
Paraffin as a rival of coal gas, oil in gas miiking. Prices 
of residual products. Contained In SciB.\TlFic AMEHi- 
CAS Sui'PLKMENT, No. 60l. Price 10 cents. To be 
had at this office and from all newsdealers. 



CHARTER'S GAS ENGINE. 

The safest, most reliable and economical Motor in 

existence. 

Independent of Gns Works nnd Machines. 

So it can be used ami/tvhere. 

Makes Its Own Gas 

AT COST OF ABOUT 

65 cents per M Feet. 

A Saving of 25 to 85 per cent 
guaranteed over all other Gas 

El ■ 



2to25H. P. 




mgines. 
Chicago Agent: H. H.LATHAM, 

42 Dearborn Street. 
New York House : 

12 Cortlandt Street 



Williams & Orton Mfg. Co. 

p. O. Box 148. STERLING, ILL. 



AN IMPROVED ARMY FILTER -DE- 

Bcription of a very effective portable filter, devised by- 
Mr. Maignen frir army use, but likewise adapted for the 
use of wine and spirit merchants and brewers, and for 
laboratory purposes. Illustrated with 8 engravings. 
Contained in Scientific American Suppi.ekext, No, 
436. Price 10 cents. To be had at this office and from 
all newsdealers. 



IKON coHPiirr, 

CONN. 



WATEKBDKT niLLElBLE 
WATERBURYi 

MALLEABLE 

AND GRAY IRON 

CASTINGS. 

FITTINGS for STEASItGASdc WATKR, 




ARTESIAN 

Wells.OUand Oas WellB,diiUed 
by oontrwft to any depth, from 6C 
to SOOO feet. We also manufacture 
and fumiah everrthlng required 
to drill and complete same. Port- 
able Horse Power and Mounted 
Steam Drilling Machines for 100 to 
000 ft. Send6centsforillu8trated 
catalogue. 

Pierce WellExcaTatorCo. 
.\ew York. 



THE COPYING PAD.— HOW TO MAKE 

andhowtouue; with an engraving. Practical directions 
how to prepare the gelatine pad, and also the anllineink 
by whicb the copiesare made; how to apply the written 
letterto the pad; how to takeoff copies of the letter. 
Contained in Scientific American SuppiiEMENT, No. 
43H. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 

MAGIC LANTERNSy 
AND STEREOPTICONSI 

For Public, Sunday School, and Home ExMbttloiu. 
IflCUfC Illustrating I i OA page Illns. CD EC 
W I Clio all Subjects. | I «V Catalogue, rllCC 

C. T. M I L L I G A N , Vga&VCHfifi: 



PROPULSION OF STREET CARS.— 

A paper by A . W. Wright, in which an endeavor is made 
to solve the problem as to the amount of power required 
to st^rt a street car and keep it in motion under average 
conditions. Contained in Sciknttfic American Sup- 
plement, No. 533. Price 10 cents. To be had at this 
office and from all newsdealers. 



NEWSPAPER FILE 



The Koch Patent File, for preserving newspapers, 
magazines, and pamphlets, has been recently improved 
and prtcti reduced. Subscribers to the Scientific Am- 
erican and ScientificAmerican Supplement can be 
supplied for the low price ot $1.50 by mail, or %lJSi5 at the 
office o f this papei Heavy board sides; inscription 
"SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve the paper. 

Address 

HUKN & CO., 

Publishers Scrs-.-Tmc Amxbican* 



HISTORY OF THE ELECTRICAL ART 

In the r. S. Patent Offlce.-By C. J. Klntner. An inter- 
esting history of the growth of electrical science in this 
country, and notices of some of the more important 
models in possession of the Patent Office. Contained in 
Scientific American Supplement No. 544. Price 
10 cents. To be had at this office and from all news- 
dealers. 

consumptionT^^^ 

A late dlscoveiy. Sample bottlesfreewithtreatlsecontainlng 

directions for home treatment. Give express office. 

PB. WM. F. e. NOETUK e * CO., Eut Kaapton, Com. 




WEITMTER PATENT FURNACE 

BOIL.EBS OF EVEBY DESCRIPTION. 

IDE Antomatlc Engines, Traction and Portable Engines 

Haiinfactnred bf Foundry and Machine Department, 
Harrisburst, Fa,, TJ. S. A.. 



COSTS IN MANUFACTURES. A LEG 

ture b7 H. Metcalfe. IT. S. A ., delivered in the Sibley 
College course.— An elaboration of a system for the 
management of fnctoriea and employes. A valuable 
paper. Contained in Scientific Ambrican Supple- 
ment. No. H03. PricelOcents. To be had at this office 
and from all newsdealers. 



SEBASTIAN, MAY& CD'S 

laptned Screv Csttlig 

UAiAJSlMPower 



Drill Presses, Chucks, Drills, 
Dog:s, and machinists* and ama' 
teurs* outfits, Lathes on trial. 
Catalogues mailed on application 
1 A 5 W. Sd St.» Giucinnati. O ? 



IMhf 
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DIPHTHERIA. — A PAPER BY DR. 

Carl Bunsen, giving the results of his microscopical re- 
searches into the cause, origin and propagation cf this 
dread diseas^^. With 9 figures. Contained In Scientific 
AMEiacAN Supplement, No. 6»7. Price 10 cents. 
To be had at this office and from all newsdealers. 
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A Western ROLLING MILL, having a surplus produc- 
ing capacity of twenty-flve hundred tons of Merchant 
Iron or Steel per annum, is anxious to communicate with 
any one controlling base patents for a standard article 
that will consume this amount of their product and to 
that end solicit correspondence. All communications 
will be treated in a strictly confldenlial manner and for 
the right article ample funds will be provided to develop 
and push it on the market. Address all communications 
to ROLLING MILL, P. O. Box 773, New York City. 

THE~~IROir AND COAL DISTRICTS 

of Alabama.— An interesting paper, with map showlne 
the position of the mineral districts of the State. Con- 
tained in SCIENTIFIC American Supplement. No. 
5O0. PricelOcents. To be bad at this office and from 
all newsdealers. 



STANDARD ENAMEL WOKES. 

Ornamental and Plain JAPAJViVTJV^G on Metal, Wood, 
or Paper. PEARL INLAYING. Write for estimates. 



PI.A Yrii 1 PI.A YS ! PliAYS ! PliA YS! 

For Reading Clubs, for Amateur Theatricals, Tem- 
perance plajs. Drawing-room Plays, Fairy Plays, Ethi- 
opian Plays, Guide Books, Speakers. Pantomimes, Tab- 
leui Lights, Magnesium Iiights, Colored Fire, Burnt 
Cork, Theatrical Face Preparations, Jarley's Wax 
Works, Wigs, Beards, Moustaches, Costumes, Charades, 
and Paper Scenery. New Catalogues sent 
FREE! FUEEI FRKE 1 FREE I 

Containing many novelties, full description and prices. 
SAMUEli FRENCH &: SOJf. 



bii r tcKniJH. oc sum, 
'28 W. *i3d »t., New York. 




THE 6ARA«WA\ATH STEAM JACKET 
Feedwater Boiler and Purifier. 

Boils the feedwater. Keeps the boiler clean. 
Saves boiler repairs. Saves from ]5 to 40 per 
cent, of fuel. Large heating surface. No ra- 
diating surface. No back pressure. Thor- 
oughly utilizes the ezbaust. Strong and dur- 
able. Over 5,0C0 In use. Send for circular. 

WM. BARAGWANATH & SON. *0 West 
Division Street, Chicago. 111. 

JAS. B. CROUTHBRS, M. E., General East- 
ern Manager, 112 Liberty Street, New York. 



/7r\ and SFBBADER, 

^, ^.>C^^ 25c. ^^ 25C. 



NAPKIN FOLDED. 

The only Napkin Bolder made 
which SPREADS the napkin. 
Hade of firm wire, handsomely 
nickel plated ; the napkin is firmly 
caught by the spring holder and 
cannot drop out: slip the hook into . 
the neckasshown in the en^rftv- 
ing and the napkin falls properly 
into position. Can be instantly attached or detached. 
When through using roll napkin ui> and spring into clasp. 
The Grant Combination Napkin-ring Bolder and 
BPBEADEB la a necessity in every household. Men. 
women, and children all use it and after once usinj;, will not 
be miOtout it. Allows absolute freedom to the neck, a great 
improvement over tucking in the napkin. Traveling men 
"stheposBibilityof uBi-~ "■ 
melj 

_ ..._ epresentt* __._ ___ __ _. 

AGENTS who buy one sample can send for terms j a good 
agent can sell 3 to 6 in one house. A really useful article is 
appreciated. Address, J. A. KOSS <fe CO., »ole 
^Kenia» 29 Oliver Street, Boston, Mass- 




want it, as it prevents the possibility of using the wrong nap~ 
kin. Price, Handsomely nickel plated, »5c.. poatpaitl. 
An inexpensive present to make, but oiie that will be liifced. 



TELESCOPIC OBJECTIVES AND MIR- 

rors. Their preparation and testing. By H. Gnibb, F. 
B. S. An Interesting description of the processes now- 
employed in the construction of telescopic objectives, 
prefaced with a short history of the manufacture of 
glass. Contained in Scientific American Supple- 
ments, Nos. 548 and 54!l. Price, 10 cents each. To be 
obtained at this office or from any newsdealer. 




BALTIMORE 
FL^cB HEATERS 

To warm Bpper aad lower roonu 
The Handiomest asd flgst Keo- 
Homleal CoalBtovn ia the world* 

B. C. BIBB& SON 

Stove Fonnden, Baltimore, Hi, 

RARBLEIZED SLATE HIHTELS 

New and Beautiful Dedgni^ 



AMMONIA SULPHATE.— A PAPER 

by Watson Smith, F.C.S.. describing Gruneberg's appara- 
tus and process for making sulphate of ammonia. With 
S figures. Contained in scientipic American Sttp- 
PLEMRNT, No. 5(itf. PricelOcents. To be had at this 
office and from all newsdealers. 



Medical Batteries, T:nventor8^^aodels, Experi- 
iAientaL Work, and fine brass castings. SendfW 
•»taIogueC. E. JONESA BKO.Clnelnnatlt O^ 

itis importaQt to us that you mpntion this paper. 




OIL ENGINES. 

For Printers, Steam Yachts, 
punning water.sawlngwood, 
making loe-cream. Carpen- 
ters, Mechanics. 1 to 5 H. P. 
Fuel, Kerosene. No ilust. 
Automatic in fuel and water 
supply. Illustrated Cata- 
logue free. Mention Scien- 
tific American. 

SHIFHAX ENGINE GO. 

93 Pearl St., Boston, Mass. 



SHAFTING DEPARTMENT Couplings, Hangers, Shafting, Pulleys. 



EDISON MACHINE WORKS. 



Salesroom 



SEND FOU CATALOGUE. 

19 DEY SrrREET New York. 



EXCELLENT Bi.ACK Copies of am/tlXng written or 
airmm with any Pen (or Typewriter) by the Patent 
~ Only equaled by 

Lithography. 

Specimens Free. 
AUTOCOPYIST Co., 166 William Street, New York. 



i«(wuy-fb niixii uny rKU \ui iyptjwril 

AUTOCOPYIST- 



CASTING METALS UPON COMBUSTI- 

ble Materials. A paper by A. E. Outerbrldge Jr., de- 
scribing a process of casting li-on and other metals upon 
lace, embroideries, fern fronds, and other combustible 
materials. With 4 illustrations. Contained in Sciexti- 
jnc AHEiticAN SUPPLEMENT, No. 60 1 . Prlcc 10 ccnts. 
To be had at this office and from all newsdealers. 



I New Catalogue of Valuable Papers 

oontalned in Scikntific American Supplement, sent 
freeof charge to any address. 

MDNN & CO.. 38] Broadway, N. Y. 



HYPNOTISM IN PRANCE.- AN IN- 
terestlng review ot the present status of this subject, by 
Max Dessolr. Contained In Sctkntific American Sup- 
plement, tto. 613. Price 10 cente. To be bad at this 
ofBce and from all newsdealers. 



SOOO FlBe Black coplu of Wrltlno Drawing. Music. 
"" AUTOMATIC Works automata 

n P I F R derful precision 
W ■ ' t ■* and rapidity. 
FAST AUTOMATIC CO., S New Chambers St., N. T. 



xuuu f'lBe JSlaclc 

FAST 



ASPHALTUM AND THE PITCH LAKE 

of Trinidad. By W. O. Crosby.— Origin of bitumens, As- 

Bbaltum, where found. The pitch lake of Trinidad, 
low the pitch is quarried. Origin of tbe lake. Contain- 
ed in SciENiTPic American Supplement, No. 605. 
Price 10 cents. To be had at this office and from all 
newsdealers. 



CI COTDIOAI Edward P.Thompson, Solicitor 
CLCvlnlwALi of Electrical Patents, 3 Beekman 
Street. N. Y. Write for testimonials and Instructions. 



COMPRESSION OF AIR.— DESCRIP- 

tlon of Messrs. Dabois & Francois' improved air com 



Sresslng machine, devised for the use of the larger in- 
ustries and for mining purposes. With 8 figures, 11 lus- 
tratlng the apparatus In plan, elevation and detai[. 



Contained in Scientific American Supplement. No. 
435. Price 10 cents. To l>e had at this office and from 
all newsdealers. 



CTClll nilllDC for Hot or Cold, Fresh or 
wICIIIH rUIHrW Salt water; for Oils, Naph- 
tha, Tar; for Cane Juice, Liquors. Syrups, Scum; for Am- 
monia, Alkalies, Extracts, Acids; for Thick, Volatile, Vis- 
cous or Foul Liquids, etc. Vacuum Pumps of the 
highest efficiency. Filter Press Pumps, Air, Gas 
and Acid Blowers. Air Compressors. Etc. 

euiLT BY GTTIIiD & GABBISON', Brooklyn, N. Y. 



I We Grow HEAVY flOUSTACHB 

mUamirt Wkbkcn aod Hkir on BaU Bead* 
I in 20 to 30 int. DjWt BmH Ellilr ia 
f IhaONLTBEHEDT. 3 or 3 pb|t. do iU 
^. _ __ _ . . _^ Wo win prara thi* or pa, $100.00 in ™A. 

Ta«Af and old mmkalBdaf, Mo oi p^oofl* iwadvd. WoMndnta M ■!■■ pk^a. b, nail lb* 

bOe Stamps or lafoTVl. Simplreost. 8«ilkBrff.Co.PftlatlDe,Illi. 




SEVERN AND MERSEY TUNNELS. 

Full description of these two importti-nt engineering 
works, with two engravings. Contained in Scientific 
American Supplement, No. 604. PricelOcents. To 
be bad at this office and from all newsdealers. 




STEAM EN6INES. 

Horizontal and Vertical. 

l>redfftnK Macliinei'y* 
Flonr, Powder, SInte niiil 
Flint Mill machinery, Tor. 
bine Water Wheels. 

York MfgOo^ York, Pa. U.S.A. 



TANNIN. ITS PRESENT AND FUTURE 

Sources. A lecture by Prof. Henry Trimble, Kivlnf; a 
very cumprebeaslve treatment of the subject. Con- 
tained In Scientific American Snppi.EMENT.No. eO'i. 
l^rlcelO cents. To be had at this office and from all 
newsdealers. 




ElMETflnlC FOOT POWRR 
rlllt lUULOl MACHINERY, 

^ For Metal and Wood Workers. Send 4c. 

"iW in stamps for large Illustrated Catalogue. 

wTTKINSON CO., 7T State Street, Chicago, HI. 

PHOTO-EN GRAVING PROCESSES.— 

The*' Washout '* process. The swelled gelatine process 
Full details of each. Contained In Sciextific Ameri- 
can ScppiiEMENT, No. 6 1 !i. Price 10 cents. To be bad 
at this offlceand from all newsdealers. 



WEncyclo- ■■ Diamond ■ Bookfree, ■ 
pedia of 11 Drills and T 25c. for T 
700 Engrav k Lightning I mailing it. I 
ings of la Hydraulic I .American I . 
WELlU well IJweUWorks,^ 
TOO LS.^B Machines.i^larort, 111, ^H 



ALCOHOL, SWEET POTATO. — AN 
account ot a new Industry recently established at the 
Azores— that of the distillation of alcohol from raw 
sweet potatoes. Contained In scientific Ameiitcax 
Supplemknt, No. S7'i. erlce 10 cents. To be had at 
this utUce and from all newsdealers. 



WANT£i>.— Manufacturers' agency for staple line 
of goods for Ohio or Cincinnati and vicinity, or 
the exclusive tigency for meritorious patented ar- 
ticles. Can furnish A 1 reference as to business 
standing. Address A.W. K., P. O. Box 339, Cincinnati, O. 



CAPILLARY TUBES, SPONTANEOUS 

Motion in.— A paper by C. Decharme upon the applica- 
tion of electricity to the study of the spontaneous as- 
censional motion of liquids in capillnry tubes— the 
question being studied from a dynamic standpoint. 
With 10 engravings of apparatus and details. Contain- 
ed in SciKNTiPio American SirpPLEMEirr, No. 538. 
Price 10 cents. To bo bad at this office and from all 
newsdealers. 
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rnnicum nat'l business 

UULCHIRII pni I cpt 

Newark, N.J. UULLtUt. 

National Patronage, Best Facilities, 
[Bestcouraeof Business Training, Sliort- 
est Time, Lowest Rates, No vacation. 
Address, H. COI.EMAN, Pres. 



ICE & REFRIGERATING 



Machines. York Pa- 
tent. YORK illFG. 
CO.! V«rk, Pa. 



Proponnls for lUachine Tools for the Ordnance 
Gun->h«p8.— Navy Department Washington, 
D. C, .November 2, 1887.— Sealed proposals will be re- 
ceived at this Department, until la o'clocit noon, on 
Thursday, the 5th day of .January, 1888, al which time 
and place they will be opened in the jfresence of bid- 
ders, for furnisljang the necea8»ry material and laber 
and constructing eleven (11) &lDCh ghn lathes and one 
fl) slotter, and for the delivery and erection of the same 
in the Navy Yard, Washington, D. C, In accordance 
with plans and specifications, copies of which, together 
with all ofter information essential to bidders, may be 
obtainedatthe Bureau of Ordnance, in this Department. 
Proposals must be made in duplicate, in accordance with 
forms which will be furnished on application to the 
Bureau of Ordnance, and enclosed in envelopes marked 
"Proposals for fj-lnch Gun loathes and Slotter." and 
addressed to the Secretary of the Navy, Navy Depart- 
ment, Washington, D.C. The Secretary of the Navy re- 
serves the right to reject any or all bids, as. In his 
judgment, the Interests of the Government may require. 
D. B. HARMONY, Acting Secretary of the Navy. 



PropoHnIs for Machine Tools for the 4>rdnaiice 
<;uil-Sh»P8.— NAVY DEPARTMENT, WASHINGTON, 

D. C, November 2, 1887.— Sealed proposals will be re- 
ceived at this Department, until 12 o'clock noon, on 
Thursday, the 1st day of March, 1888, at which time and 
place they will be opened In the presence of bidders, 
for furnlshlns the necessary material and labor and 
constructing sixteen (IG) 16-inch gun lathes, and forthe 
delivery and erection of the same in the Navy Yard, 
Washington, D. C, In accordance with plans and specifi- 
cations, copies of which, together with all other inior- 
matlon essential to bidders, may be obtained at the 
Bureau of Ordnanne In this Department. Proposals 
must be made in duplicate. In accordance with forms 
which will be furnished on application to the Bureau of 
Ordnance, and enclosed In envelopes marked " Propos- 
als tor 16-lnch Gun Lathes," and addressed to the Sec- 
retary of the Navy, Navy Department, Washington, T>.C. 
The Secretary of the Navy reserves the right to reject 
any or all bids, as, In his judgment, the interests of the 
Government may require. 

D. B. HARMONY, Acting Secretary of the Navy. 

City of Toronto, Ontario. 

WATER WORKS ENGINEERS. 

Notice is hereby given that applications addressed to 
the undersigned will be received at the Water Works 
Office, City Hall, Toronto. Ontario, up to 12 o'clock noon, 
on Monday, the 28th day of November, J887, for the po- 
sition of *' Chief Engineer " at the Pumping House of 
the Toronto Water Works Department. Testimonials 
to accompany application. 

JAMBS B. BOUSTEAD, 

Chairman Water Works Committee. 
City Hall, Toronto, Canada, 7th November, 1887. 



tfk^P A MnNTU ^""^ expenses paid any 
Mr f 1% " IflUn I n active person to sell our 
■n ■ ■■ goods. No capital required. Salary paid 
^^ ■ ^^ monthly. Expenses in advance. Full 
particulars free. We mean what we say. 

Standard Silver Ware Co., Boston, Mass. 




SUPERIOR 

Stationary Engines 

vriih Plain and Automat- 
ic Cm -off. Vertical and 
Horizontal. 

Penna. Diamond Drill Co., 
Birdsboro, Pa. 



HOV\^ TO MAKE AN INCUBATOR.— 
Full directions. Illustrated with 7 fieures. Also direc- 
tions for operating the apparatus. Contained In 
SciicNTiPic American Supplemknt, No. 61 '-i. I'rice 
10 cents. To be had at this oflBce and from all news- 
dealers. 



BRASS WORK. 



Models A Small BraBS Work 

a specialty. 

Satisfaction Quaranteed. 

T. L. McKEEN, 

?^^^*^^'*^^^^^^**^^ Eastbn, Pennsylvania. 

COCOAINE.— DESCRIPTION OF DR. J. 

1(. Coming's system of administering this drug in pain- 
ful nervous affections. With 8 figures. Contained in 
Scientific American supplement. No. 61*^. Price 
ten cents. To be had at this o£3ce and from all news* 
dealers. 



A WEEK, and upwards positively secured 
hj_ men agents selling Di*. scott*s 4j!euuine 



/Kyf)^ 1^^° agents selling Di*. t^cott's (jieuuine 
^•^ Electi'ic Belt, Suspensory* eir., and by 

ladles selling Dr. 8cott*s Electric Coi'sets. Sam- 
ple free. State sex. Dr. Scott, 842 Broadway, N. Y. 



THE BRITISH ASSOCIATION.— AD- 

dress of the President, Sir H. Roscoe, at the Manches- 
ter meeting of the Association. With portraits of the 
§ resident and presidents of sections. Contained In 
CIENTIFIC AMEKIOAN SUPPLEMENT, NO. <il3. PrlCC 

10 cents. To be had at this ofQce and from all news- 
dealers. 



nnn CAI noronRoyalty,R.R.Trlcycle. patent 
r 1 1 n \ B I r No. ii5i,m. Address, WM. HA YES. 
I Ull WHUL 211 Mission St., I.OS Angeles, Cal. 



STEEL CHAINS.— DESCRIPTION OF 

Mr. Oury's process of manufacturing steel chains from 
solid bars of steel, without welding. With 7 figures. 
ContalnedIn SdENTiPic AMEitu an suppijjment. No. 
5H 9. P rice 10 cents. To be had at this ofBce and from 
all newsdalers. 



C AUf C How to !!Jtrnighten and Gum all kinds. 
OAVf O Address, A. E. WILBUR, Oneonta, N. Y. 



BARREL 



MACHINERY. 
E. & R. H«)LIHeS, 

BUFFALO, N. T. 



Ten Tionsanl ValnaWe PresEnts 

aretobeglven to the first ten thousand subscribers to 
the American AgricvUvrist, English or German, for 1888. 
$1.50 a year, single number 15 cents. For full particulars 
of this novel scheme send us six cents (stamps) to mall 
you the present November Issue of nearly 100 pages, 
containing 400 Editorial, Contributed, and Premium de- 
scriptive Articles, written by fifty-five different con- 
tributors, representing twenty-two States and Terri- 
tories, and the Provinces and Europe, and 240 Illustra- 
tions describing the presents, by twenty different Artists, 
such as Forbes, Cary, Bennett, Mueller, Payne, Thomp- 
son, Faunce, Flohr, and Lyons, etc., whose work was 
done expressly for this number. Address 

O. JUDD CO., Publishers, 751 Broadway, New York. 

m ■ If A Dialogues, Tabtoaux, Speakers, for 
■#1 MWVschool.Club& Parlor. Bestout. OaU- 
I hH I W logue free. T.aDEiasoH,Chioago,IU, 



To Business Men. 

The value of the Scientific A mekican as an adver- 
tising medium cannot be overestimated. Its circulation 
Is many times greater than that of any similar journal 
now published. It goes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
roomsof the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he nas when he 
advertises In the Scientific American. And do not 
let the advertising agenl, Intiuence you to substitute 
some other paper for the Sci entific America n, when 
selecting a list of publication t> in wuica you decide it is 
for your interest to advertise. This Is frequently done, 
for the reason tnat tae agent gets a larger commission 
from the papers having a small circulation tban Is allow- 
ed on the Scientific American. 

For rates see top of firtft column of this page, or ad- 
dress 

mUNNife CO., l>ubllBhpr8, 

361 Brondwar, New York. 



^ A T A DDM positively cured bythegreatGerman 
Wf% I #%IliI»n Remedy. Sample pkge, and book foi 
Act8.iQBtamps, E.H.HE]>IOAI*OIKi£!«St Hampton, Conn. 
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'^Jlpcrtifiiemctits. 



Inside Pa8re« each inaertlOD b. . . 2^5 cents a line* 
Hack Faffe, each insertion > - - Sl.OU a line. 

The above are charges per agate line— about eight 
words per line. I'his notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the e.ame rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication ofBce as early as Thursday morn- 
ing to appear in next issue. 



H. W- JOHNS' 
C O VERINOS. 

Tor Furnaces, Hot-Air Pipas, eto. 
FIRE-PROOF. 

83\ of Fuel Saved. 

All of the heat is carried to pointB desired and 
not wasted in cellars and flues. 

H. W. JOHlf S MT'G CO., 



NON-CONDUCTING. 

Has no Odor, 



87 MAIDEN LANE, 



NEW YORK. 



IT WILL SAVE A LIFE. 

Seabury's Accident Case, containing every appli- 
ance necessary for dressing wounds, whether slight or 
serious, and also a work on " First Aid to the Injured," 
containing instructions bow to use tbe contents of the 
box in case of emergency, and wbat to do in cases of 
poisoning, wben a pbysician is not at hand. A case 
should be in every factory and workshop. Indorsed by 
eminent surgeona. Price of case, W.OO, delivered. Can 
be ordered through any druggist, orsend direct for case 
or descriptive circular. SEABURY & JOHNSON. 

21 Piatt St., New York. 




THE ECLIPSE OF ALGOL, WITH THE 

latest Determinations of its Distance and Dimensions, 
—By Royal B. Hill. An interesting account of recent 
studies of trie variations in intensity of the star Algol, 
with a discussion of its orbit and that of its satellite. 
How a cardboard model of the phenomena of Its eclipse 
may be made, w ith 8 figures, ('ontained in Scientific 
American SUPPLEMENT. No. 558. Price 10 cents. To 
be had at this office and from all newsdealers. 



BARN EH' NEW 

Patent Telocipede Grinding and 

Polishine Machine. 

For gi^nding and polishing Cutlerr, 
Jewelry, Ornamental Wares, SkAte 
Urinding, etc., etc., as an accet>sory to 
or for a distinct business, a largeproflt 
with small outlay. Outfits of Foot 
Power Machinery for practical shop 
service in Wood and Metal. Cata. 
logue free. 

W. F. &i John Bnrnes Co., 



AN ACKNOWLEDGIVIENT OF SUPERIORITY. 

The best evidence that the JENKINS BROS. VALVES, JENKINS STANDARD PACKING, and JENKINS 
DISCS have extraordinary merit, an d are held in high esteem by the public, is that they are being imitaUd and 
eowiterfetted. Tbe imitations resem ble the original In appearance only; they lack the general excellence uf the 
genuine. Our friends and customers will sustain us in our endeavor to manufacture the best goods, by not ac- 
cepting any goods unless stamped as above. This notice has become necessary by the fraudulent use of our name, 
and to protect the public from being deceived— by unprincipled parties placing imitations on the market. 



_ HARBISON CONVEYOR! 

i^>«='^=^- Fop ^Brain, Coal, Sand, Cliyjan Bark, Cinders, Ores, See(ls,&c. 
I BORDEN, SELLECK & CO., In.^Si'lr, J Chicago, IIL 




ORNAMENTAL DESIGN, PRINCI- 

pies and practice of. —By Lewis F. Day. Tlie second of 
a series of lectures on this subject, discussint; the lines 
upon which ornament can he distributed. With 6 illus- 
trations. Contained in Scientific American Supple- 
H ENT, No. 58U . Price 10 cents. To be had at this otace 
and from all newsdealers. 



tfiVmi LANTERHS 

i^WlTH Oil LAMPS HAVE NO EqUAL 

Views orAasuBjEm 

[eastern prices CUAflANTEEO 

L. MANASSE 

88 MADISON s-'CHICAGO iU 



FIFTY YEARS' PROGRESS IN TELE- 
graphy.— By W, H. Preece, F.R.S. An interesting his- 
toricaJ jmper. improvements in apparatus. Tele- 
phones, Pneumatic telegraphs, Cables, Railway tele- 
firaps. Capital invested in telegraphs. Contained in Sci- 
entific AMERICAN Supplement, No. 6U7. Price 10 
cents. To be had at this office, and from all newsdealers. 
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USED AND RECOMMENDED by Ueissoniee. Kaul- 
BACH, Von PiiOTT, Gab. Max, and the mostemi- 
nent artists throughout the world. The 

Johann Faber Siberian Lead Pencils. 

None genuine unless stamped Johann Fabeb. For sale 
by all statioaers and dealers in Artists' MatezJala. 
QUEEN & CO., PHILADELPHIA, 

General Agents for the U.S. 



8 A WR Wanted 50,000 Sawyers and Q A W O 
JM.li ij Lumbermen to send us their *J^ " O 
A fall address for a copy ot Emerson's t^^ Book . 
of 8A WS. We are first to introduce Natuiu A 
AL Gas for heating and tempering Saws 
Wwith wonderful effect upon improving their tm J 
quality and touKhness, enabling us to reduce W 
prices. Address 

SEIUEltSUN, SnilTH <& CO. (t.td.), O 
Beaver Falls, Pa« ^ 




Address JOHN A. ROEBLING 'S SONS Manufactur- 
ers, Trenton, N. J. , or 117 Liberty Street, New York. 
~ Wheels and Rope for conveying power long distances. 
Send for circular. 



FOUCAULT'S CURRENTS. A PAPER 

by Dr, A. Von Waltenhof en. describing a new apparatus 
for the production of Poucault's currents. With 3 flg- 
ures. Conrained in Scikntific American Supple- 
MSNT, No. 603. Price lOcents. To be hadatthis office 
and from all newsdealers. 



RAILS FOR STREET RAILROADS.— 

A paper by A. W. Wright, C.E., discussing the compar- 
ative value of Iron and steel as materials forstreet rail- 
road rails. Contained In Scikntifio American Sitp- 
PLEMBNT, NO. 499. Price 10 .cents. To be bad at this 
office and £rom all aewsdealens. 




Mention this paper. 




1 999 Ruby St., Kockf ord. III. 



USEFUL BOOKS. 

Manufacturers, Agriculturists, Chemists, Engineers, Me- 
chanics, Builders, men of leisure, and professional 
men, of all classes, need good books in the line of 
their respective callings. Our post office department 
permits tbe transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors, on more than fifty 
different subjects, has recently been published for 
free circulation at tbe office of this paper. Subjects 
classified with names of author. Persons desiring 
a copy, have only to ask for it, and it will be mailed 
to tbem. Address, 
DIUNN & CO., 361 liroadway. New York. 



AIR, PURIFICATION OF. — BY D. 

Prince, M.D. An experimental study in re'atlon to the 
removal from tbe air of the dust or particulate material, 
sapposed to produce yellow fever, small-pux. and other 
inTectlous disease. 1 illustrarion. Contained In Soisn- 

TIFIC AMERICAN SCI f PLEM KNT, No. 369. Pflce 10 

cents. Tobehad at this office and fro mall newsdealers. 



pmiiT mm m m. 

APPARATUS FOR BUILDING 



County Rights, $50. State Rights, $500. 
See descriptive notice in Sci. American, May 22, 1886. 
Send for circulars. Ransome,402 Montgomery St., S.B'.Cal. 



GOVERNMENT BREEDING FARM FOR 

Cavalry HorscB. A paper by Lieut. S. G. Robertson. U. 
S. A., outlining a plan for the establishment of a breed- 
ing farm for horses maintained and controlled by the 
government, and discuesing the economic features of 
the scheme. Contained in Scikntific American Sup- 
PLEMKNT, No. 606. Price 10 cents. To be had at this 
office and from all newsdealers. 



PATENTS. 

MESSRS. MUNN & CO., in connection with the publi- 
cation of the Scikntific American, continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors. 

Inthldlineof business they have had forty-one yean* 
KTperienct, and now nave imequaUd facUiUea for the 
pieparHtion of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs Munn & 
Co. alsoattend to thepreparationof Caveats.Copyrighta 
for Books, Labels, Reissues. Assignments, and Reports 
on Infringements of Patents. All business intrusted to 
tbem is done with special care and promptness, on very 
reasonable terms 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and bow to pro- 
cure them; directions concerning Ijat)ela, Copyrignts, 
Designs, Patents, Appeals, Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send, free of cliarge, a Synopsis of Foreign Pa- 
tent Laws, showing tbe cost and method of secaring 
patents in all the principal countries of the world. 

Rlf JNN &. CO., Solicitors ot PatenKs, 

361 Broadway, New York. 
BRANCH 0FFICE8.-N0. 622 and 624 F Street, Pa< 
etflo Batldtng, near 7th Street, Waahiogton, D. C. 



NAVAL ARCHITECTURE.— AN IN- 

teresting review, by Mr. R. Duncan, of the progress 
that has been made in this branch of science during 
the last fifty years. Contained In SriBNTind Ameri- 
can SnPFLSHifiNT, No. 589. FHoe 10 cents. To be 
had at this office and from ail nevsteatdisw 




GEO. W. MARBLE, Sole Manu- 
facturer of THi: ACMK WKEKCII. 

The best made, all steel, and warranted, 8 sizes. 

28 to 82 South Canal Street. Chica^ro, U. S. A. 



ELECTRIC CONVEYORS.— DESCRTP- 

tion Qf two Ingenious systems for the electric carriage 
of small packages. Illustrated with 13 engravings. Con- 
464* Price 10 cents. To be had at this office and from 
aU newsdealers. 



Coi^PLETE Steam, Pump 

OINLY StVFN DOLLARS 



VanDuzen 8c Tin 




GAS ENGINBS. 

Best in principle, workmanship, and materials. 
An unequaled small Motor adapted to all uses. 
When the motor is not at work, the expense of running it ceases. 
Hlmple, Safe, Ecenoiiiical, Durable. Ne extra insurauce* 
Four sizes: 1 H. P., H U. P.. 1 man power, and Dental Engine. 
These Engines are especially suited for Gasoline Gas for country ube. 
f^ Send for laugtraud C'atoZoj^ue. 

ECONOMIC GAS ENGINE COMPANY, 

Offloe and Salesrooms - - B-* ^xiv s^r. »r- T. 



SYSTEMS OF DISTRIBUTION OF 

Electricity.— A lecture by Elihn Thomson, delivered in 
the Sibley College course. The series, multiple arc, ser- 
ies multiple and multiple series, accumulator aad induc- 
tion aygtems describedtdnd tbeir advantatfes and disad- 
vantages discussed. With 18 figures. Contained in 
SciENTiPit; American SUPPLEHSNT, No. 603. Price 
10 cents. To be had at this office, and from all news- 
dealers. 



MAGIC LANTERNS. 

OUR PETROLEUM LANTERNS HAVE THE FiNlST LENSES 
AND THE LAMPS ARE UNRIVALLEOfOR 
nnwFRCUL WHITE LIGHT. 

CHOICE STOCK or 

VIEWSCOlORED 
AND PLAIN 



PANAMA CANAL.— A PAPER BY DR. 

W. Nelson on some of the difficulties to be overcame in 
the prosecution of this work. Damming the Chagres 
River. Extent of the earth cutting. Ocean tides. The 
climate. Prevalent diseases. Cost of the oantil In lives. 
Cost of tbe work. Contained In Soiekiifio Amekican 
Supplement, No. 603. Price II) cents. To be had at 
this office and from all newsdealers. 



Steam! Steam! 



We build Automatic Engines from 2 to 200 H. P., 
equal to anything in market. 

A JAvge Lot of 2, 3 and 4<H. Entrlnes 
With or without boilers, lour for cash. 



B. W. PAYNE & SONS, 



Box 15, 



Eljaoiia, IT. "Z". 



IMPROVEMENTS OF PRAIRIE ROADS 

and Streets. By T. J. Nlcholl, C E. Economical and 
'Practical Suggestions, with six flgnreB ; en Width, Drain- 
age. Ditching, Rolllnar Soils, GoiTerts, and Cost. How 
to Keep in Bepair. Laying out the Streets oi a Town, 
with Cost, and Bepairs needed, etc. SuppLF.MENa: 130. 
Price 10 cents. 
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THE NEW CROTON AQUEDUCT.— 

Detailed description of the great aqueduct now being 
constructed to Increase the water supply of New York 
City, and also of the great dam which it i8 proposed to 
build across the Croton River, at Quaker Bridge. With 
engravings and a map. Contained in Sctrntiftc Ameri- 
can Si'pPLKMEXT, No. 558. Price 10 cents. To be 
had at this office and from all newsdealers. 




95 MILK ST. BOSTON, MASS. 



This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequeuceb 
thereof, and liable to suit therefor. 



MAGIC LANTERNS 



A.na 9 I CKCUf I li^uris. an prices. Views lUoBtrfttlnA 
eveiT subject for PUBLIC EXHIBITIONS, eto, 

Cj^ Aprofitable Ounnesa for a man toith a amall eapttoL Alao, 
Iiantenu for Home Amusement. 153 paee Gataloeoe A-se. 

MCALLISTER, Ufg. OpUciau, 49 Nassau St.,N^. 



WHAT AMERICAN ZOOLOGISTS HAVE 

Done for Evolution. By Edward S. Morse. Address of 
the retiring president of the American Association for 
the Advancement of Science, New York, Aug. 11, 1887. 
Ao interestlngreview of ten years' work performed by 
American Zoologists. Contained in Sciijntipic Ameri- 
can Suppli':mk.\t. Nos. 6«7, 60S and «09. IMcelO 
cents each. To be had at this office and from all news- 
dealers. 



CH&NDLER&FARQUHAR 
177 Washington St. 

BOSTON. 

New Eiiirlaiid Agrents for 
BARNES' FOOT POWER MACHINERY 

AND DEALBKS IN 

KuhinUU' Supplies otETerf Kind 



Send two stamps for illus. catalogue 



OUTLINES OF A NEW ATOMIC 

Theory.— A paper lay Dr. T. L. Phlpson, putting forth a 
new atomic tneory, which does not necessitate an/ 
great change in tlie nomenclature or teaching of chem- 
istry. Contained in Rcjientific American Suptle- 
MENT, No. 56^. Price 10 cents. To be had at this 
office and from all newsdealers 



THE CHERPtST AIMD BEST : 

)>(oTo£j/Gt?AV)j/G(p- 

6? PARK PLACE. NEW YORK 



C E N TR I P UGAL EXTRACTORS.— BY 

R. F. Gibson. A onclse explanation of the principles 
nnderlying the working of these apparatus, and the 
tWDsideratlon and laws governing the shape, size, ma- 
terial,etc. WithSSengravlngsof apparatus. Containn.d 
in SciBNTiPir American Sitpplement. Nos. Hl'i and 
61 3> Price 10 cents each. To be hadatthis offtce and 
fr(»n ail newsdealers. 






PULLEYS, 

FRICTION clutches: 44 



> a. XT Is. 



'l«.oo, JJ. -g'. 



Shafting and Gearing, 



Textile Machinery, 

ELEVATORS, ETC. 



TUOS. WOOD ds CO. 

ft'M and Woed s!t*., 
Philadelphia, Fa. 




OF THE 

FOR 1887. 
The Alofit Popnlar Scieutlfie Paper in the World. 

OiilyS3*00a Year, incliidinv Postage. Weekly* 
33 NnmberH a Year. 

This ^videly circulnieil and splendidly Illustrated 
paper is publisLed weekly. Every number contains six- 
teen pages of useful inf oimation and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery 
New Inventions, Novelties in Mechanics, Manufiictures, 
Chemistry, Electricity Telegraphy. Pbotograpby, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc. 

AU ClameH of ICeatler** find in the Scientific 
AitiBRMiLor « popular r*«Ttmc ot the best scientlflc in- 
formation of the day; and it Is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress In 
every community where it circulates. 

Tei-iiiB of Subscription.— One copy of the SCIBN- 
TiPic A:m erican will be sent for one uear—52 numbers- 
postage prepaid, to any subscriber In the United States 
or Canada, on receipt of tlii-ee iIoIIiii'm by the pub- 
lishers; six months, $1.50; three months, $1.0U. 

Clubs.— One extra copy of tbe Scikntific Ameri- 
can wil be supplied gratis/or even/ club o/^ve«ubs<;ri2>ers 
at 13.00 each ; additional aopies at same proportionate 
rate. 

The safest way to remit is by Postal Order. Draft, or 
Express Money Order. Monny carefully placed Inside 
of envelopes, securely sealed, and corredtly addressed, 
seldom goes astray, but is at the sender's risk. Ad- 
dress all letters and make all orders, dra^s, etc., pay* 
able to 

361 Broadway, New York. 

Scientific American Supplement. 

This is a separate and distinct publication from 
ThkScientifio AMtcRiCAN, but is uniform therewith 
in size, every number containing sixteen large pages. 
The SciKNTiPic American Supplicmknt is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Useful Arts, embracing fiiology, Geclugy, Mineralogy 
Natural History, Geography, A rchfcology. Astronomy, 
Chemistry, Electricity, Light. Heat, Mechanical Engi- 
neertng. Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photography, 
'.technology. Manufacturing Industries, Sar.itary En- 
gineering, Agriculture, Horticulture, Domr,iitlc Econo- 
my, Biography, Medicine, etc. A vast amount of fresh 
and valuable information pertaining to these and allied 
subjects is given, the whole profusely Illustrated with 
engravings. 

The most important Engineering Worlts, Mechanisms, 
and Manufactures at home and abroad are represented 
and described in tbe Suppi.ement. 

Price for the SuPPr.EMENT for the United States and 
Canada, $5.00 a year, or one copy of the Scientific Am- 
BiacAN and one copy of the Supplbmient, both mailed 
for one year for $7.00. Address and remit by postal 
order, express money order, or check, 

[YIUNN &. Co.. 361 Broadway, N. Y., 
Publishers Scibntifio Ameuigan. 



To Foreign S^iibscribei-H.-Under the facilities of 
the Postal Union, the Sci entific American is now sent 
by post direct from New York, with regularity, to sub- 
scribers in Great Britain. India, Australia, and all other 
British colonies ; toFrunce, Austria, Belgium, Germany, 
Kussia.and all other European States; Japan. Brazil, and 
all States of Central and South America. Terms, ^hen 
sent to foreign countries, Canada and Mexico, excepted, 
$4, goll, for Scientific Am krican, one year; ¥9, gold' 
for both Scientific American anj Supplement for 
one year. This includes postage, which we pay. Remit 
hr Dostal or express money order, or draft to order of 

MUNN & CO., 361 Broadway, New York, 

PRinrTING INKS. 

THE " Scientific American " ie printed witli CHAS 
ENBU JOHNSON & CO.'S INK. Tenth and Lom- 
bard St8., Pliila., and 47 Boee St., opp, Onane St., S. X 
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